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Final Environmental Impact Statement and
Management Plan. for the Proposed Flower Garden
Banks National Marine Sanctuary

The National Oceanic and Atmospheric
Administration proposes to designate as a National
Marine Sanctuary the Flower Garden Banks, located
due south of the Texas-Louisiana border at the
edge of the continental shelf. The East Flower
Garden Bank is approximately 120 nautical miles
south southwest of Cameron, Louisiana, and the
West Bank is 110 nautical miles southeast of
Galveston, Texas.

The proposed Sanctuary encompasses 41.70 square
nautical miles of ocean waters and submerged
lands: 19.20 square nautical miles at the East
Bank and 22.50 square nautical miles at the West
Flower Garden Bank. The Flower Garden Banks are
two of over thirty major outer continental shelf
geological features located in the northwest Gulf
of Mexico. They are isolated from other reef
systems by over 300 nautical miles and exist under
hydrographic conditions generally considered

- marginal for tropical reef formations.

The designation of the Flower Garden Banks as a
National Marine Sanctuary would provide an
integrated program of resource protection,
research, and interpretation to assist in the
long-term management and protection of its
resources.

Fourteen Sanctuary regulations are proposed. They
govern: anchoring or otherwise mooring within the
Sanctuary: discharging or depositing, from within
the boundaries of the Sanctuary, any material or
other matter; discharging or depositing, from
beyond the boundaries of the Sanctuary, any
material or other matter that then enters the
Sanctuary and injures Sanctuary resources or
qualities; drilling into, dredging or otherwise
altering the seabed of the Sanctuary; or
constructing, placing or abandoning any structure,
material or other matter on the seabed of the
Sanctuary; exploring for, developing or producing
oil, gas or minerals in the no-activity zones of
the Sanctuary; taking, removing, catching,
collecting, harvesting, feeding or injuring, or
attempting to take, remove, catch, collect,
harvest, feed or injure, a Sanctuary resource;



Lead Agency:

Contact:

possessing within the Sanctuary a Sanctuary
resource or any other resource, regardless of
where taken, removed, caught, collected or
harvested, that, if it had been found within the
Sanctuary, would be a Sanctuary resource;
possessing or using within the Sanctuary, except
possessing while passing without interruption
through it, any fishing gear, device, equipment or
means except conventional hook and line gear;
possessing or using explosives or releasing
electrical charges within the Sanctuary.

Three major regulatory/boundary options were
identified: the Preferred Alternative (41.70
square nautical miles), Boundary Alternative 2,
which would establish a smaller sanctuary, and
Boundary Alternative 3, which would consist of a
larger boundary defined by a core and buffer area.
The status quo alternative would continue
management of the area through existing activities
and controls. It should be noted, however, that
Congress has mandated that this sanctuary be
designated.

The preferred alternative promotes resource
protection by bolstering the existing regulatory
and enforcement regime, establishing an integrated
research program focused on management-related
issues facing the sanctuary, and promoting an
interpretive program to strengthen public
understanding of the importance of the coral-reef
habitats and the need for long-term comprehensive
framework to protect them.
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Note to Reader:

A. National Environmental Policy Act (NEPA):

This document is a final management plan as well as a final
environmental impact statement (EIS) for the proposed Flower
Garden Banks National Marine Sanctuary. Some of the section
headings, and their order, are different from those frequently
found in other environmental impact statements. To assist NEPA
reviewers, the following table has been developed. Under the
heading "NEPA Requirement" are listed those topics normally
discussed in an EIS. The corresponding sections of this document
and the page numbers are provided in the other two columns.

NEPA Requirements : Management Plan/EIS

Page
Purpose and Need for Action....eecscee0s.Part I, Foooooiinnnnanen 7
Alternatives

Preferred Alterative....¢eeeeeeeee.o..Part III, Section II...68
Other Alternatives.........;........;.Part Iv ...A ..... ceesees??
Affected Environment.......cceeveene. ...Part II, Section II....1l4

Environmental Consequences
A. General and Specific Impacts...... Part IV, Section I..... 78

B. Unavoidable Adverse Environmental
........ seescecsescencasssaseses.Part IV, Section II....90

C. Relationship between Short-term
Uses of the Environment and the
Maintenance and Enhancement of .
Long-term Productivity...........Part IV, Section III...90

D. Possible Conflicts between
the Proposed Action and the
Objectives of Federal, State
Regional and Local Land Use
Plans, Policies and Contacts
for the Area Concerned...........Part IT, Section III...90

viii



List of Preparers....ccivecesccecscccessPart Voo iiniiei .92

'List of Agencies, Organizations, and
Persons Receiving Copies of the FEIS....Part I.......co0eveun. 24

B. Endangered Species Act (ESA):

Pursuant to § 7 of the ESA, the US Fish and Wildlife Service
and the National Marine Fisheries Service were consulted in the
performance of a biological assessment of possible impacts on.
threatened or endangered species that might result from the
designation of a national marine sanctuary at the Flower Garden
Banks. The consultation confirmed that only one such species,
the loggerhead turtle, a threatened species (cited Part II,
Section II), had been identified at the Flower Garden Banks.

C. Resource Assessment:

The Marine Protection, Research, and Sanctuaries Act
requires a resource assessment report documenting present and
potential uses of the proposed sanctuary area, including uses
subject to the primary jurisdiction of the Department of the
Interior. This requirement has been met in consultation with the
Department of the Interior. The assessment report is contained
in Part II, Section II.

ix



EXECUTIVE SUMMARY '

The East and West Flower Garden Banks are located due south
of the Texas-Louisiana border at the edge of the continental
shelf. In accordance with Title III of the Marine Protection,
Research and Sanctuaries Act, as amended, 16 .U.S.C. §§ 1431 et.
sed., this final Environmental Impact Statement and Management
Plan proposes the establishment of a national marine sanctuary to
facilitate the long-term management and protectlon of the
resources of the Flower Garden Banks. . : :

Part I of this report reviews the authority for .sanctuary
designation, the goals of the National Marine Sanctuary Program,
the development of this proposal, and the purpose of designating
a national marine sanctuary at the Flower Garden Banks.

-Part II, Section I, outlines sanctuary management goals and
objectives in resource protection, research, interpretation and
visitor use. Part II, Section II describes the environment and
living resources of the proposed sanctuary and the human
activities occurring in the vicinity. Most of the information in
Part II about the environment and resources, research activities
and the effects of anchoring on the coral reefs was prepared by
Dr. Thomas Bright, Texas A&M University.- .

. Two areas, centered on East and West Flower Garden Bank, are
recommended for inclusion in the sanctuary. These areas,
totaling 41.7 square nautical miles (143.02 square kilometers),
provide habitats for a distinctive assortment of living marine
resources. The Flower Garden Banks are capped by the
northernmost living coral reefs on the U. S.: continental shelf,
and the East Bank is the location of the only known oceanic
brine-seep community in continental shelf waters of the Gulf of
Mexico. The principal human activities in the vicinity of the
Flower Garden Banks are oil and gas exploration and development,
commercial fishing, recreational pursuits, ship transiting, and
research. Generally, these activities have small impact on
Flower:  Garden resources, but anchoring by large vessels at the
Banks has resulted in extensive damage to the coral at a number
of p01nts.

The plan for managing the proposed sanctuary is provided in
Part II, Section III. This plan contains guidelines to ensure
that all management actions undertaken in the first five years:
after designation are directed toward resolving important issues
as a means of meeting sanctuary objectives. Management actions
are considered in three program categories: resource protection,
research, and interpretation. Resource protection will involve
cooperation-with other agencies in formulating management
pelicies and procedures, including the enforcement of
regulations. Research will include monitoring and predictive

X



studies to provide information needed in resolving management
issues. Interpretation programs will be directed to improving
public awareness of the sanctuary's resources and the need to
protect then.

-'The following activities may be regulated by NOAA under the
terms of designation:

a. vAnchoring or otherwise mooring within the Sanctuary:

b. Discharging or depositing, from within the boundaries
of the Sanctuary, any material or other matter;

‘c. . Discharging or depositing, from beyond the boundaries
of the Sanctuary, any material or other matter;

4. Drilling into, dredging or otherwise altering the
seabed of the Sanctuary; or constructing, placing or
abandoning any structure, material or other matter on
the seabed of the Sanctuary;

e. - Exploring for, developing or producing oil, gas or
minerals within the Sanctuary;

f. Taking, removing, catching, collecting, harvesting,
feeding or injuring, or attempting to take, remove,
catch, collect, harvest, or feed or injure, a Sanctuary
resource;

g. Possessing within the Sanctuary a Sanctuary resource or
any other resource, regardless of where taken, removed,
caught, collected or harvested, that, if it had been
found within the Sanctuary, would be a Sanctuary
resource.

h. Possessing or using within the Sanctuary, any fishing
gear, device, equipment or means.

i. . Possessing or using explosives or releasing electrical
charges within the Sanctuary.

The proposed sanctuary regulations are contained in Appendix 1.

The administrative framework for managing the proposed
sanctuary (Part II, Section IV) recognizes the need for
cooperation and coordination among all participants in sanctuary
management and delineates the roles of the National Oceanic and
Atmospheric Administration's Sanctuaries and Reserves Division,
the U.S. Coast Guard, Minerals Management Service of the
Department of the Interior, and the Department of State in

resource protection, research, interpretation, and general
administration. : .

xi



NOAA considered a number of alternatives in developing the
proposal to designate a national marine sanctuary at the Flower
Garden Banks. These alternatives, described in Part III, were
considered in terms of achieving optimum protection for the
ecosystem, improving scientific knowledge of the area, and
promoting public understanding of the value of Flower Garden Bank
resources. The alternative of sanctuary designation was selected
as preferable to no action (further, sanctuary designation is
mandated by Congress), and preferred boundary, management, and
regulatory alternatives were selected. The environmental
consequences of the alternatives are described in Part 1IV.

The emergence of new issues or other unforeseeable factors
may affect specific aspects of sanctuary management as described
in this plan. The plan may therefore be adjusted to changing
circumstances in light of the experience gained in actual
management. However, the overall goals, management objectives
and general guidelines governing the plan's development will
continue to be relevant.



PART I: INTRODUCTION



PART I: INTRODUCTION

A. Authority for Designation

Title III of the Marine Protection, Research, and
Sanctuaries Act of 1972 (MPRSA), 16 U.S.C. 1431 et sed., as
amended, authorizes the Secretary of Commerce to designate as
national marine sanctuaries discrete areas of the marine '
environment of special national significance due to their
conservation, recreational, ecological, historical, research,
educational, or esthetic value in order to promocte comprehensive
conservation and management of the areas. National marine
sanctuaries may be designated in those areas of coastal and ocean
waters, the Great Lakes and their connecting waters, and
submerged lands over which the United States exercises
jurisdiction, consistent with international law. National marine
sanctuaries are built around the existence of distinctive natural
and cultural/historical resources whose protection and beneficial
use requires comprehensive planning and management. The National
Oceanic and Atmospheric Administration (NOAA) manages the Program
through the Sanctuaries and Reserves Division (SRD) in the Office
of Ocean and Coastal Resource Management.

B. Goals of the National Marine Sanctuary Progrém

Consistent with the mission of developing a system of
national marine sanctuaries for the purpose of serving the long-
term benefit and enjoyment of the public, the following goals
were established for the Program:

1. Enhance resource protection through comprehensive and
coordinated conservation and management tailored to the
specific resources that complements existing regulatory
authorities;

2. Support, promote and coordinate scientific research on, and
monitoring of, the site-specific marine resources to improve
management decisionmaking in national marine sanctuaries;

3. Enhance public awareness, understanding, and wise use of the
marine environment through public interpretive and
recreational programs; and

4. Facilitate, to the extent compatible with the primary goal
of resource protection, multiple use of these marine areas
not prohibited pursuant to other authorities.



C. Terms of Designation

Section 304(a) (4), 16 U.S.C. 1434(a)(4), of the MPRSA
provides that as a condition of establishing a national marine
sanctuary, the Secretary of Commerce must set forth the terms of
the Designation. The terms must include: (a) the geographic area
included within the Sanctuary; (b) the characteristics of the
area that give it conservation, recreational, ecological,
historical, research, educational or esthetic value; and (c) the
types of activities that will be sub]ect to regulation in order
to protect those characteristics. The terms of the designation
may ‘be modified only by the same procedures through which the
orlglnal designation was made.

D, status of the National Marine Sanctuary Program

‘Eight national marine sanctuaries have been establlshed
51nce the Program's 1ncept10n in 1972 (Flgure 1):

O The Monitor National Marine Sanctuary serves to
protect the wreck of the Civil War ironclad, U.S.S.’
MONITOR. It was designated in January 1975 and is
an area one mile in diameter, 16 miles southeast

of Cape Hatteras, North Carolina.

O The Key Largo National Marine Sanctuary, designated
in December 1975, provides protection and management of
a 100 square-nautlcal—mlle coral-reef area south of
Miami, Florida.

O The Channel Islands National Marine Sanctuary,
designated in September 1980, consists of an area of
approximately 1,252 square nautical miles off the coast
of California adjacent to the northern Channel Islands
and Santa Barbara Island. The Sanctuary ensures that
valuable habitats for marine mammals, including
extensive pinniped assemblages and seabirds, are
protected.

O The Looe Key National Marine Sanctuary, designated
in January 1981, consists of a submerged section of the
Florida reef southwest of Big Pine Key. The site, five
square nautical miles in size, includes a beautiful
“spur and groove" coral formatlon supporting a diverse
marine community and a wide variety of human uses.

O The Gray's Reef National Marine Sanctuary,
designated in January 1981, is a submerged live bottom
area located on the South Atlantlc continental shelf
due east of Sapelo Island, Georgia. The Sanctuary,
which encompasses about 17 square nautical miles,

3
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protects a highly productive and unusual habitat for
a wide variety of species including corals, tropical
fish, and sea turtles.

0 The Point Reyes-Farallon Island National Marine
Sanctuary, designated in January 1981, is a 948 square
nautical mile area off the California coast north of
San Francisco. It provides a habitat for a diverse
array of marine mammals and birds as well as. pelagic
fish, plants, and benthic biota.

O The Fagatele Bay National Marine Sanctuary in
American Samoa was designated in July 1986. The 163~
acre bay contains deepwater  coral terrace formations
that are unique to the high islands of the tropical
Pacific. It serves as habitat for a diverse array of
marine flora and fauna including the endangered
hawksbill turtle and the threatened green sea turtle.

0 The Cordell Bank National Marine Sanctuary,
designated in May 1989, protects 397 square nautical
miles of "submerged mountalntop“ supportlng a large
array of marine species. The Sanctuary is'located
northwest of San Fran01sco, Callfornla.

The ninth national marlne sanctuary de51gnated by the
Congress "in November 1990 is the Florida Keys National Marine -
Sanctuary (FKNMS) through the Florida Keys National Marine
Sanctuary and Protection Act. . The Act designates 2,600 square
nautical miles of coastal waters off the Florida Keys as the
FKNMS. The FKNMS will provide for protection of seagrass
meadows, mangrove islands, and extensive living coral reefs upon
development of the comprehensive management plan and regulations.

E. Hisﬁory of the Proposal

On April 13, 1979, NOAA published proposed regulations (44
FR 22081) and a draft environmental impact statement (DEIS) on -
the proposed designation of the East and West Flower Garden Banks
as a national marine sanctuary. To bring the sanctuary proposal
into line with newly revised National Marine Sanctuary Program
regulations, NOAA placed the Flower Garden Banks on the List of
Recommended Areas (LRA) on October 31, 1979 (44 FR 62552).

As a result of public comments on the DEIS and consultation
with cooperating agencies (the Department of the Interior, the
Environmental Protection Agency, and the Department of Energy),
NOAA revised the original proposed regulatlons and reproposed -
them on June 30, 1980 (45 FR 33530) in accordance with Coun011 onp
Environmental Quallty regulations (40 CFR 1501.6). Previous - '
restrictions on hydrocarbon operations were revised to conform
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with the lease stipulations imposed by the Minerals Management
Service in the Department of.the Interior. Following public
conments on the reproposed regulations, further action on the
project was suspended in late 1980. A final environmental impact
statement (FEIS) was not prepared.

On April 26, 1982 (47 FR 17845), NOAA announced its decision
to remove the site from the LRA and to withdraw the DEIS. .One of
the major reasons for this action was that a Coral Fishery
Management Plan (FMP) for the Gulf of Mexico was about to be ‘
implemented. It was expected that the FMP would regulate vessel .
anchoring on the Banks, the one remaining unresolved issue
identified in the DEIS and by public comment. However, the final
regulations implementing the FMP (49 FR 29607 (1984, as amended))
do not include any "no anchoring"® prov151ons for vessels on the
Banks. Within the Habitat Areas of Particular Concern (HAPC's) -
at the East and West Flower Garden Banks (the area of each Bank
shallower than the 50 fathom (300 foot) isobath), the regulations
provide only the following restrictions: (1) fishing for coral is
prohibited except as authorized by scientific and educatiocnal
permit; (2) fishing with bottom longlines, traps, pots, and
bottom trawls .is prohibited; and (3) the use of toxic chemicals
to take fish or other marine organisms is prohibited except as
authorized by scientific or educational permit (See 50 CFR
Part 638). The continued lack of a ban on anchoring led to
renewed interest in ensurlng the site's protection by de51gnat1ng
it as a national marine sanctuary.

Meanwhile, NOAA had again revised the regulations for the
National Marine Sanctuary Program (15 CFR Part 922), replacing
the LRA with the Site Evaluation List (SEL) and requiring the
identification of sites for placement on the SEL by regional
resource evaluation teams. The Flower Garden Banks was
recommended for placement on the SEL on August 4, 1983 (48 FR
35568) following an evaluation by the Gulf of Mexico Regional
Resource Evaluation Team. The membership of this team consisted
of Dr. Thomas Bright, Department of Oceanography, Texas A&M
University, College Station, Texas; Dr. William MclIntire, Center
for Wetland Resources, Louisiana State University, Baton Rouge,
Louisiana; Dr. David Gettleson, Continental Shelf Associates,
Tequesta, Florida; and Dr. James Ray, Shell 0il, Houston, Texas.

Before llstlng a site on the SEL as an active candidate for
national marine sanctuary status, NOAA seeks prellmlnary
consultation in the Federal Register and local media in the
region of the site. NOAA published a notice initiating
preliminary consultation in the Federal Register on May 4, 1984
(49 FR 19094). A press release was sent to the relevant media at
the same time. Based on the comments received and the evaluation
of the site in accordance with the criteria specified in § 922.30
of the regulations for the National Marine Sanctuary Program,
NOAA named the East and West Flower Garden Banks as an Active

6



candidate for further consideration as a national marine
sanctuary on August 2, 1984 (49 FR 30988 (1984)).

on June 24, 1986, NOAA sponsored a public scoping meeting at
the Texas A&M Mitchell Campus, Galveston, Texas to solicit public
comment on the scope and significance of issues involved in
designating a Flower Garden Banks national marine sanctuary.
Those attending the meeting were asked to comment on readily
identifiable issues, to suggest additional issues for »
examination, and to provide information useful in}evaluating the
site's potential as a national marine sanctuary. Again the
response was generally favorable to proceeding with the
evaluation. On February 24, 1989, the Draft Environmental Impact
Statement/Management Plan (DEIS/MP) was published. Public
hearings to receive comments on the DEIS/MP were held 1n Houston,
Texas on March 30, 1989.

F. Purpose and Need for Designation

~ The Flower Garden Banks sustain the northernmost living,
coral reefs on the U. S. continental shelf. The complex and
biologically productive reef communities that cap the Banks offer
a combination of aesthetic appeal and recreational and research’
opportunity matched in few other ocean areas. These reef
communities are in delicate ecological balance because of the
fraglle nature of coral and the fact that the Banks lie on the
extreme northern edge of the zone in which extensive reef
development can occur. In addition to their coral reefs, the
Banks harbor the only known oceanic brine seep. in continental
shelf waters of the Gulf of Mexico. Because of these features,
the Flower Gardens are particularly valuable as resources for
scientific research.

While the Flower Garden Banks have thus far been able to
withstand man-induced pressures, such success can not
realistically be expected in the future without deliberate
protection. The primary threat to the Flower Gardens results
from vessel operations in the area. Shipping fairways passing
near the Banks are used by ocil tankers and other commercial
vessels. A number of these vessels anchor at the Flower Gardens
causing significant damage to reef communities. Discharges from
the vessels could also pose a threat to Flower Garden resources.
0il and gas resources are now being developed within a few miles
of the Flower Gardens, and a significant increase in such
development operations is expected in the near future. These
activities are regulated, however. Other activities in the area
of the Banks, such as commercial fishing, recreational pursuits,
and scientific research, pose relatively 11tt1e ‘threat to the
.resources of the Flower Garden Banks.



The existing reqgulatory regime does not adequately protect
Flower Garden resources from the increasing pressure of human
activities. The Minerals Management Service (MMS), for example,
currently provides considerable protection to the Flower Garden
Banks communities from damage due to oil and gas development and
prohibits anchoring on the coral reefs by vessels involved in
development operations, but the MMS does not have the authority
to prohibit anchoring on the coral reefs by other vessels.
Further, MMS's stipulations apply merely on a lease by lease
basis.

Under the Fishery Management Plan for Coral and Coral Reefs,
published in 1982, the Flower Garden Banks was established as a
habitat area of particular concern. The plan called for a
prochibition on anchoring at the Flower Gardens by large ships
but, as noted above (see section E), the implementing regulations
did not include this prohibition.

In addition to a lack of control over anchoring under the
present regime, there is no comprehensive program for the long-
term assessment and management of the Flower Garden Banks
resources. The designation of the Flower Gardens Banks as a
national marine sanctuary would provide the means for filling
such deficiencies to provide additional protection where needed.

The management program planned for the proposed Sanctuary
would: 1) include regulations to prevent damage to Sanctuary
resources, e.g., damage to coral reefs caused by vessel
anchoring, 2) provide the long-term planning and management
needed to protect Flower Garden Banks habitats and ecosystems,
and 3) establish a resource assessment program to monitor the
health of Flower Garden Banks communities and provide information
needed for management decisions and interpretation programs.

G. The Plan for Managing the Sanctuary

The remainder of this report consists of a final management
plan and final environmental impact statement for the proposed
Flower Garden Banks National Marine Sanctuary. The plan provides
information on the resources and uses of the proposed Sanctuary,
as well as Sanctuary goals and objectives. It describes programs
(Resource Protection, Research, and Interpretation) for
implementing the goals and objectives, proposes actions for
resolving immediate management concerns, and formulates
guidelines for continued long-term management.
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PART II: SANCTUARY MANAGEMENT PLAN

Section I: A Management Plan for the Proposed Flower Garden
Banks National Marine Sanctuary

A. Introduction

National marine sanctuaries are established in areas of the
marine environment selected for their conservation, recreational,
ecological, historical, research, educational, or esthetic
resources. and qualities. Regulatlons 1mp1ement1ng the National
Marine Sanctuary Program (15 CFR 922) require that a management
plan be prepared for all proposed sanctuaries. In general,
management plans focus on Sanctuary goals and objectives,
management responsibilities, research and interpretation
programs,. and policies to guide plan 1mp1ementatlon after
Sanctuary designation.

The administrative framework established by a management
plan takes into account the cooperation and coordination needed
to ensure effective management. However, the Sanctuaries and
Reserves Division (SRD), National Oceanic and Atmospheric
Administration (NOAA), has overall responsibility for management
of the site. -

Variable funding for staff and program development over the
next five years may affect specific aspects of Sanctuary
management as described in this plan. Modifications to the scope
and scale of the programs may therefore have to be made because
of unforeseeable changes in the level of funding. The goals and
objectives of this plan will, however, remain unchanged.

B. Sanctuary Goals and Obijectives

Sanctuary goals and objectives provide the framework for
developing the management strategies. The goals and objectives
direct Sanctuary activities towards the dual purposes of public
use and resource conservation and are consistent with the 1ntent
of the Nat10nal Marine Sanctuary Program.

. The management strategies planned. for the‘proposed Flower
Garden Banks National Marine Sanctuary are directed to the goals
and objectives outlined below.. It should be noted that, although
the . Sanctuary goals are listed discretely, they are actually
overlapping. For 1nstance, research and interpretation efforts
contribute to resource protection and to enhancing public use of
the Sanctuary.

10



1. Resource Protection

The highest priority management goal is to protect the
marine environment, resources and qualities of the Flower Garden
Banks National Marlne Sanctuary. The specific objectives of the
- resource protection program are to:

O Coordinate p011c1es and procedures among the agencies
" sharing responsibility for protection and management of
" resources;

O Encourage participation by interested agencies and
organizations in the development of procedures to
address specific management concerns (e.d., monltorlng
and emergency-response programs);

O Develop an effective and coordinated program for the
enforcement of Sanctuary regulations;

0 Enforce Sanctuary regulations 1n addltlon to other
regulatlons already in place;

O Promote public awareness of, and voluntary user
compliance with, Sanctuary regulations and cbjectives,
through an education/interpretive program stressing resource
sensitivity and wise use;

O Reduce threats to Sanctuary resources raised by major
emergencies through contlngency and emergency—response
plannlng, y

O Establish memoranda of agreement and other mechanism for
coordination among all the agencies participating in
Sanctuary management; and

O Reduce threats to Sanctuary resources

2. Research

' Substantial, 51te—spec1f1c research has been conducted at
the Flower Garden Banks, particularly over the past 15 years.
This work is discussed in section II.C. Sanctuary research will
build upon this foundation to improve understanding of the Flower
Garden Banks' environment and resources and to resolve spec1f1c
management problems. Research results will be used in
interpretation programs for visitors and others interested in the
Sanctuary, as well as for resource protection. The specific
objectives of the research program are to: : '

11



O Establish a framework and procedures for administering
research projects to ensure that they are responsive to
management concerns and that research results contribute to
improved management of the Sanctuary:

O Gather necessary baseline data on the physical,
chemical and bioclogical oceanography of the Sanctuary;

0 Monitor and assess environmental changes as they
occur;

O Identify the range of effects on the environment
that would result from predicted changes in human
activity; '

0 Incorporate research results into the interpretation
program in a format useful for the general public; and

0 'Encourage information exchange among all the
organizations and agencies undertaking management-related
research in the Sanctuary to promote more informed
management.

3. Interpretation

The interpretation program is directed to improving public
awareness and understanding of the significance of the Sanctuary
and the need to protect its resources. The specific objectives
of the interpretation program are to:

O Provide the public with information on the Sanctuary, its
goals and objectives, with an emphasis on the need to use
these resources wisely to ensure their long-term viability;

O Broaden support for the Sanctuary and Sanctuary
management by offering programs suited to visitors with
a range of diverse interests;

0 Provide for public involvement by encouraging
feedback on the effectiveness of the interpretation
pregran; and

O Collaborate with other organizations to provide
interpretation services, including extension and outreach
programs and other volunteer projects, that explain the
purposes of the Sanctuary and the National Program.

12



4. Visitor Use

- The Sanctuary goal for visitor management is to encourage
commercial and recreational use of the Sanctuary compatible with
resource protection. Specific objectives of this management
effort are to:

0 Encourage the public to respect sensitive Sanctuary
resources and qualities;

0 Provide relevant information about Sanctuary
regulations and use policies;

0 Collaborate with public and private organizations in
promoting compatible use of the Sanctuary by exchanging
information concerning its commercial and recreational
potential; and

O Monitor and assess the levels of Sanctuary use to

identify and control potential degradation of resources
and minimize potential user conflicts.

13



Section ITI:; The Sanctuary Setting

The most important factors to be considered in developing a
management plan for the proposed Flower Garden Banks National
Marine Sanctuary are its location; its physical characteristics,
environmental conditions, and biolegical resources; its uses; and
the roles of the agencies with management responsibilities in the
area. These factors will be summarized below to provide the
background needed for understanding the plan.

A. The Regional Context

The East and West Flower Garden Banks are two of more than
thirty major outer-continental shelf structures in the
northwestern Gulf of Mexico. The depth of the continental shelf
increases gradually from shore outward to the Flower Garden
Banks. Water depths surrounding the Banks are 330 to 395 ft (100
to 120 m). The East and West Bank are separated by ‘8 nautical
miles (15 km) of open water 330 to 360 ft (100 to 110 m) deep.
Seaward of the Banks, the slope descends more steeply, and depths
in excess of 2,300 ft (700 m) occur less than 22 nautical miles
(40 km) to the south (Figure 2). :

1. Sanctuary Location and Proposed Boundaries |

The Flower Garden Banks are located due south of the Texas-
Louisiana border at the edge of the continental shelf. The East
Flower Garden Bank is approximately 120 nautical miles (220 km)
south southwest of Cameron, Louisiana, and the West Bank is 110
nautical miles (203 km) southeast of Galveston, Texas (Figure 3).
The midpoints of the East and West Banks, respectively, are
27°55'07.44" north latitude, 93°36'08.49"% west longitude and
27°52'14.21" north latitude, 93°48'54.79" west longitude.

The boundaries of the proposed Sanctuary encompass an area
of 41.70 square nautical miles (143.02 square km): 19.20 square
nautical miles (65.85 sqgquare km) at the East Bank and 22.50
square nautical miles (77.17 square km) at the West Bank.

2. Regional Access

Because of their distance from shore, the Flower Garden
Banks are generally accessible only to vessels having adequate
range and overnight facilities. Sport divers and sport fishermen
visit the Banks occasionally, operating out of ports in Louisiana
and Texas. Commercial fishermen from as far away as Florida also
visit the Banks to catch snappers and groupers. The presence of
increasing numbers of oil and gas platforms in the vicinity has

14
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made the Banks convenient to offshore service vessels, which
often anchor for recreational fishing. These vessels are usually
between 90 and 180 ft (27 and 55 m) in length.

The Louisiana ports closest to the Flower Gardens are Morgan
City and Cameron. The closest in Texas are Sabine, Galveston,
Freeport and Port Aransas. Most of the traffic frequenting the
Flower Gardens originates from these cities (Bright, 1985a).

*
B. Sanctuary Resources

The Flower Garden Banks are unique among the banks of the
northwestern Gulf of Mexico in that they bear the northernmost
tropical Atlantic coral reefs on the continental shelf and
support the most highly developed offshore hard-bank communities
in the region. In addition to these resources, East Flower
Garden Bank harbors a localized assemblage of organisms
associated with a hypersaline, anoxic brine seep having a
chemosynthetic energy base analogous to that found at deep-sea
vents. Such communities are otherwise unknown on the world's
continental shelves.

East Flower Garden Bank is a single platform rising to a
crest of about 50 ft (15 m) below the water surface. Within the
100 m (328 ft) depth contour, the bank is 5.4 nautical miles (10
km) long and 3.5 nautical miles (6.5 km) wide. West Flower
Garden Bank consists of three platforms cresting at 65, 197, and
230 ft (20, 60 and 70 m) depths and separated by intervening
depths of 280 to 330 ft (85 to 100 m). Within the 100 m (328 ft)
contour West Flower Garden Bank is 5.4 nautical miles (10 km)
long and 3 nautical miles (5.5 km) wide (Figure 4).

1. Geology

The East and West Flower Garden Banks are seafloor
expressions of domes (diapirs) formed by the intrusion of salt
from Jurassic evaporite deposits approximately 6.2 statute miles
(10 knm) below the sea floor. Diapirism and faulting are
currently active at both Banks. The faulting of Bank crusts
resulting from a combination of tensional forces due to domal
uplift and the removal of salt by dissolution is more advanced at
the West Bank. Consequently, it possess a larger and more

conspicuous central graben (down-faulted depression) than does
the East Bank.

"The information in this subsection on Flower Garden Bank
geology, environmental conditions, and natural resources was
prepared by Dr. Thomas Bright, Texas A&M University (Bright,,
1985a) .
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The salt plugs beneath both Banks are quite near the sea
floor. High salinity brine seepage has been detected on the East
Flower Garden at 45 m depth, indicating that the top of the salt
may lie directly beneath the central reef. A larger brine seep
on the southeastern edge of the Bank at a depth of 233 ft (71 m)
flows at a rate of 400-700 cubic meters (14,125- 24,720 cubic ft)
per day. This discharge of 200 parts per thousand (ppt) brine is
thought to represent the removal of 10,000 to 22,000 cubic meters
(353,300 to 776,900 cubic ft) of solid salt per year from beneath
the East Flower Garden. Stratigraphic traps formed on the flanks
of the salt plugs are known to contain natural gas deposits, and
scattered seeps of natural gas of biogenic and petrogenic origin
occur on both Banks from their crests to their bases.

Surficial hard substratum at the Flower Gardens is
exclusively carbonate rock, constructed primarily by contemporary
populations of coralline algae and corals. Exposed sedimentary
facies on the Banks and their environs are strongly correlated
with depth, and parallel closely the distribution of biotic.
communities, which, above approximately 280 ft (85 m) depths, are
dominated by reef-building organisms (Figure 5).

Living coral reefs, made up of massive heads produced by 18
species of tropical Atlantic corals are the primary features
between 50 and 150 ft (15 and 46 m) depths. The coral debris
facies at depths of 80 to 165 ft (25 to 50 m) consists of coarse
carbonate sand and gravel in basins and valleys between coral
heads and in narrow aprons surrounding the reefs. An Algal
Nodule Zone (Gypsina-Lithothamnium Facies), consisting
predominantly of gravel of algal nodules formed in-situ with
occasional algal reefs and pavements, extends downward and
outward from the coral debris facies to depths of 200-250 ft
(60-75 m) . .

Below the Algal Nodule Zone are carbonate sands consisting
mainly of the skeletal remains of the foraminifer,
Amphistegina, derived from living populations on higher bank
surfaces. The Amphistegina Sand Facies extends to depths of 295
to 330 ft (90-100 m), where it is replaced by a Quartz-Planktonic
Foraminifers Facies consisting of planktonic foraminifers,
pteropods, mollusc and echinoderm fragments, and reefal detritus
in various mixtures with silt and fine, sand-sized quartz grains
and clay. This facies represents a transition between the
carbonate bank sediments and the terrigenous sediments normally
found on this part of the continental shelf.

2. Environmental Conditions
(a) Climate

The Flower Gardens are geographically situated in a warm
temperate zone. Bay waters of the nearby coasts of Louisiana and
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North Texas may experience temperatures in excess of 90° F (32°
C) in late summer and may occasionally freeze in winter.

Rainfall is substantial on the mainland northeast of the
Banks, averaging 50 to 60 inches per year. Precipitation
diminishes southward along the coast, approaching semi-arid
conditions between Baffin Bay, Texas, and the Rio Grande River
(25 inches per year). Runoff from rivers in Louisiana and north
Texas greatly impacts coastal hydrography in the northwestern
Gulf. At peak discharge, the Mississippi River alone can
transport more than 100,000 cubic meters (3.5 million Cublc ft)
of fresh water per second to the Gulf.

Winds vary seasonally. In January, regional winds affecting
the offshore waters in the northwestern Gulf are generally from
the northeast. By March, they have shifted and blow primarily
from the east. In summer, prevailing winds are out of the
southeast. These average conditions are perturbed in winter by
intrusions of polar air masses into the Gulf in the form of
frontal passages (northers) which may result in severe storms at
the Flower Gardens, with waves approaching 16 ft (5 m) in height.
Furthermore, the northwestern Gulf is in the path of hurricanes
which pass through the region during summer and fall.

(b) Hydrography

Due largely to conditions of climate and runoff, the coastal
marine environment in the northwestern Gulf, though exceedingly
productive in terms of biomass and fisheries, is too harsh to
support the development of tropical reef systems such as those
existing at the Flower Gardens. Waters over most of the
continental shelf are too cold in winter and too turbid year
round due to sedimentation and sediment. resuspension. During
periods of peak spring runoff, nearshore surface salinities may
drop substantially below 30 ppt and may be as low as 20 ppt near
the Mississippi and Atchafalaya deltas.

There is a strong tendency for these coastal water masses to
be held onshore and shunted west most of the year (particularly
during February to May) by the general shelf circulation pattern
and the prevailing winds, thereby allowing the tropical oceanic
water masses of the open Gulf to predominate on the outermost
shelf where the Flower Gardens are located. Typically, currents
on the inner shelf between the Mississippi and central Texas are
directed downcoast (westward and southwestward). Currents on the
outer shelf usually flow toward the northeast and east. 1In
summer, this pattern may be disrupted resulting in current
reversals and considerable cross-shelf exchange west of the
M15$1551pp1 (Figure 6).

The net result of this tenuous balance between neritic and
oceanic water movements is a shelf-edge zone wherein the near
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surface water comes prlmarlly from the south, is perpetually
clear and well 1lit, varies little in sallnlty beyond 34-36 ppt
and ranges in temperature from 68° F (18° C) (barely above the
minimal requirement for tropical reef development) to 86° F (30°
C) (Figure 7). The introduction of uplifted substratum into
these waters by salt diapirism has provided a suitable habitat
for the development of tropical Atlantic reef communities on at
least 17 shelf-edge banks off Texas and 'Louisiana. Only two,
however, the East and West Flower Gardens Banks, possess crest
depths shallow enough to support coral reefs comparable to those
in the Caribbean and southern Gulf from which the Flower Garden
biota are derived.

3. Benthic Communities

The Flower Garden Banks harbor approximately 500 acres of
submerged tropical coral reefs with 18 species of hermatypic
corals. Cresting at approximately 50 ft (15 m) below the water
surface, the reefs extend downward to 150 ft (46 m) depths, where
the hermatypic corals are replaced by reefal communities '
dominated by coralline algae. This deéper "algal terrace" covers
most surfaces down to a depth of 290 ft.

The two coral reef zones (Dlplorla-Montastrea -Porites and
Madracis) on the shallowest crests of the Flower Gardens have no
counterparts on the 15 or so similar banks stretching eastward
toward the Mississippi. The lower-lying benthic communities at
the Flower Gardens, however, are representative of reef
assemblages occurring on other outer continental shelf banks in
the northwestern Gulf of Mexico. All of the biotic zones so far
recognized on the other shelf-edge carbonate banks (except the
Millepora-Sponge zone, which occurs only on claystone-siltstone
outcrops) are represented at the Flower Gardens (Figures 8, 9,
10). .

(a) Diploria-Montastrea-Poriteg Zone

- The shallowest of the Flower Garden biotic zones is the
Diploria- Montastrea-Porites zone.  ‘The coral reefs .in this zone,
at depths of 50 to 120 ft (15 to 36 m), are of considerable
interest to scientists. because they are isolated from other reef
systems by over 300 nautical miles. (550 km) and exist under
hydrographic conditions generally considered marginal for
tropical reef formation. Largely because of their aesthetic
appeal, the reefs in this zone have been the primary focus of
concern about the ecological fate of the Flower Gardens in light
of the increasing impact of human activity. '

Possibly because of their isolation and the marginal
hydrographic conditions in which:'they exist, the Flower Garden
coral reefs are considerably less diverse than their more
southerly counterparts. The Flower Garden reefs, made up of 7
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large, closely-packed heads and dominated by the star coral,
Montastrea annularis, conspicuously lack populations of shallow-
water octocorals (sea fans, sea whips) and branching corals of
the genus Acropora (staghorn and elkhorn corals) which are
abundant on reefs to the south. There are only 18 species of
reef building corals in the Diploria-Montastrea-Porites Zone
(Table 1), compared to 34 in the southern Gulf and 55 in the
Caribbean.

(b) Madracis Zone

The other reef zone occurring at the Flower Gardens, but not
at other banks in the region, is the Madracis zone. It is
dominated almost entirely by thickets of the small branching
coral, Madracis mirabilis. Knolls composed of the skeletal
remains of this species are found at the margins of the Diploria-
Montastrea-Porites zone in water depths of 90 to 150 ft (28 to 46
m). Some of the knolls are covered with Madracis thickets while
others have been overgrown by the main reef, possibly indicating
a successional relationship between the two zones.. Several
knolls are covered seasonally with dense populations of macro-
algae and are known as a Leafy Algae zone.

(c) Lower Diversity Reef Zone

Lower diversity coral reefs occur in places at the Flower
Gardens and on two other neighboring banks at depths between 120
and 180 ft (36 and 55 m). These reefs harbor only 12 varieties
of reef building corals, the dominant varieties being
Stephanocoenia michelini, and the fire coral Millepora sp.
Stephanocoenia-Millepora zone.

(d) Algal-Sponge Zone

The Algal-Sponge zone is the most important source of
carbonate substratum produced on the Flower Gardens and the other
shelf-edge banks. This zone, at depths from 150 to 290 ft (46 to
88 m), is overwhelmingly dominated by crustose coralline algae,
primarily Lithothamnium, Lithoporella and Tenharea. Forming vast
areas of algal nodules as well as algal reef patches and
pavements, these organisms are responsible for most of the reef-
building activity in the northwestern Gulf of Mexico. Leafy
algae are common within the zone and the assemblage of epibenthic
invertebrates is probably as diverse here as on the coral reefs
that have grown upward from the algal platforms.

(e) Nepheloid Layer

Below the Algal-Sponge zone there is generally insufficient
light to support reef-building activity by either corals or
coralline algae. However, evidence of previous reef-building is
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present in the form of drowned reefs, which occur abundantly
around the bases of the Banks below 300 ft (90 m) depth levels.
These remnants imply that the water was shallower at some time in
the past as a result of a sea-level rise or local subsidence, or
both. The drowned reefs are typically laden with silt that
continually settles out of the turbid bottom waters (nepheloid
layers) surrounding the Banks. The biota associated with these
drowned reefs are low in diversity and abundance and quite
different in species content from those occupying the living reef
zones above 290 ft (88 m).

(f) Brine Seeps

A unique feature of the Flower Garden Bank ecosystem is the
existence of two brine seeps at the East Bank. The more recently -
discovered of the two is at a depth of 157 ft (48 m) on the
southwest flank of the bank. The other, more well known, issues
from hard substratum at a depth of 233 ft (71 m) on the eastern
margin of the East Bank (Figure 11). This seep, named Gollum's
Lake and Gollum's Canyon by researchers, this 200 ppt brine
spring and its associated biota are worthy in their own right of
Sanctuary protection. The brine lake occupies most of the sand
floor of a 13 ft (4 m) deep, amphitheater-shaped basin 165 (50 m)
long by 100 ft (30 m) wide. The lake is approximately 10 inches
(25 cm) deep and overflows into Gollum's Canyon. The canyon is
33 to 50 ft (10-15 m) wide, and it winds 315 ft (96 m) from the
basin to the edge of the Bank.

The brine in the lake results from the dissolution of salt
by interstitial sea water at the crest of the salt plug beneath
the Bank. Heavier than sea water, it percolates downward through
porous reef rock and exits through the sand on the basin floor.
In addition to containing large amounts of salt, the solution
becomes highly charged with sulfides and loses all dissolved
oxygen. This heavy, high salinity, high sulfide, anoxic brine is
toxic to most marine organisms, but its toxicity diminishes as it
overflows from the lake into a stream at the bottom of the canyon
and progressively mixes with overlylng sea water on its passage
to the edge of the Bank.

Whereas typical Algal-Sponge zone biota surround the seep
system, the community of organisms within the systenm is .
structured in response to balances between the sulfide and oxygen
content of the water and the resultant toxicity gradients. Thus,
the lake is occupied by a community of sulfur bacteria capable of
chemosynthetic and photosynthetic primary production using
sulfide or sulfate either in the absence of oxygen or at the
oxic-anoxic boundary. Some of these bacteria extend into the
mixing stream where sulfide and oxygen temporarily co-exist.
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Mats of bacteria from the mixing stream, plus bacterial
biomass overflowing from the lake, provide a source of food for
certain interstitial animals (largely gnathostomulids) which are
capable of re51sting high levels of usually toxic sulfide in the
upper part of the mixing stream. Farther downstream, the
gnathostomulid community is replaced gradually by tanaidaceans,
amphipods and similar organisms less tolerant of sulfide but
capable of using the bacterial input as food.

The brine~seep system is an interesting shallow-water
analogy to sulfide-dependent, deep~sea, hydrothermal vent
communities and has great potential as a natural laboratory for
the study of processes of considerable current interest to the

marine science community.
4. Other Species Associated With Benthos

The Flower Garden Banks harbor at least 80 species of algae,
196 known macro-invertebrate species and more than 175 fish
species. The reef-building corals and coralline algae construct
and maintain the substratum and, through a multitude of
intraspecific and interspecific relationships, largely control
the structure of benthic communities occupying the Banks. Thus
they are by far the most important organisms in the Flower Garden

ecosysten.

Reef surfaces shallower than 100 ft (30 m) provide a habitat
for various types of mollusks. Mollusks present in these areas
include: the Atlantic thorny oyster (Spendylus americanus),
several varieties of scallops (F. Malleidae), the turtle cone
(Conustestudinarius), the Mindanao cone (C. mindanus), cowries
(Genus Cypraea), the Hawk-wing conch (Strombus raninus), the
brown-lined latirus (Latirus Infundibulum), and the Atlantic
Hairy Triton (Cymatium pileare) (Lipka, 1974). Other
invertebrates found at the Flower Gardens include: the brittle
stars (0. Oph;grlda), sea urchins (Class Echinoidea), the feather
duster worm (Hypsicomus elegans), spiny lobsters (Panulirus argus
and Panulirus guttatus), and the Spanish lobster (Scyllarides

aequinoctialis).

Pelagic fish at the Flower Gardens include a number of
small, brightly colored reef fishes such as the blue tang
(Acanthurus coruleus), the gobies (F. Gobiidae), the bluehead
(Thalassoma bifasciatum), the damsel fishes (F. Eomacentr;dae),
the butterfly fishes (F. Chaetodontidae), some of the
parrotfishes (F. Scaridae), and some of the triggerfishes (F.
Balistidae) (Bright and Cashman, 1974). The most important of
the larger, harvestable fish are groupers of various kinds and
red, vermilion, and other types of snapper.

Benthic and demersal fish, such as snappers and groupers,
play a major role in the coral-reef ecosystem. Some larger
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carangids and some species of trigger fish occasionally move or
uproot coral during their feeding and nest-building activities
(Glyn, Steward and McClosker, 1972). Parrotfish and other
species feed on corals directly (see Randall, 1974, for a review
of fish predation on coral). Although such activities are
destructive to coral, they reflect normal ecological
relationships among biota in the reef system.

Snappers and other demersal fish, grazing on algae in the
live-coral and hard-bank zones, may also generate much of the
detritus (Hiatt and Strasburg, 1960; Stephenson and Searles,
1960; Randall, 1976) that could form the base of the coral-reef
food chain. Hobson and Chess (1978) monitored the activities of
planktivorous and detritivorous fishes that feed on assorted
biota in nearby waters and then return to the reef where they
defecate particles essential to the diet of coral polyps. A
similar nutrient cycle from algae to corals has been suggested by
Lewis (1977) for herbivorous fishes. All feeding and excreting
activities contribute to the suspended detritus load that forms
the bulk of coral-polyp diets. The complex energetics of these
interrelationships are discussed by Baka (1966, 1969).

Sea turtles are occasionally seen at the Flower Gardens,
both at the surface and on the reef, but only the loggerhead,
Caretta caretta, has been reliably identified. The loggerhead,
it should be noted, is a threatened species. The only marine
mammal frequently reported near the Flower Gardens is the spotted
dolphin, Stenellaplagiodon. Other species of turtles and marine
mammals are probably casual visitors. Although the Flower
Gardens are too far offshore for the typical occurrence of
coastal sea birds other than an occasional tern or booby, nearby
oil platforms attract migrating land birds, especially cattle
egrets, and sometimes warblers, vireos and other small species.
The land birds are usually exhausted from long overwater flights.

5. Historical/Cultural Resources

The Flower Garden Banks lie well seaward of any area
identified as having a high probability of containing either
historical or prehistorical cultural resources (Interagency
Archeological Services, 1977). It is considered unlikely that
historical/cultural resources of any significance exist in the
vicinity of the Banks.

C. Human Activities

The principal human activities in the area of the Flower
Garden Banks are oil and gas exploration and development,
commercial fishing, recreational pursuits, ship transiting, and
research. Generally, these activities have a small impact on
Flower Garden resources, but anchoring by large vessels at the
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Banks poses a special problem. The existing and proposed
regulatory regimes governing these activities are discussed in
Part III, Alternatives Including the Preferred Alternative. The
environmental impacts of the activities are discussed in Part IV,
Environmental Consequences.

1. 0il and Gas Activities

All current oil and gas operations at the Flower Garden
Banks are subject to special stipulations, imposed by the
Minerals Management Service (MMS) to protect sensitive biological
resources. The stipulations include the establishment of a no-
activity zone at each Bank.

Hydrocarbon reserves at the Flower Gardens are generally
expected to be natural gas, but the presence of oil at the Banks
cannot be discounted; at least small quantities of o0il are
normally recovered from gas wells. The closest crude oil
production is located approximately 6.5 nm (12 km) northwest of
the West Bank. 0il company activity involving the leasing of
tracts (Table 2), exploratory drilling, and production operations
seems to indicate a favorable outlook for the development of
hydrocarbon deposits in the vicinity of the Banks. . A Mobil 0il
production platform was constructed in 1981 one nautical mile
southeast of the East Bank in block A-389 (Figure 12), and 42
blocks had been leased in the vicinity by October, 1987 (MMS,
1987) .

2, Commercial Fishing

Several species of fish occurring at the Flower Gardens and
other regional banks are of proven or potential value to
fisheries. Red and vermilion snappers and groupers have been
harvested in the vicinity of the Flower Gardens by commercial
hook-and-line fishermen since the 1880's. Currently, the
commercial-fish harvest consists predominately of snappers. The
Flower Gardens and other banks rimming the Gulf are frequented by
a fleet of 14 to 20 snapper boats, based largely in Pensacola,
Florida. Most of the effort at the Flower Gardens is directed
toward the fringe of the coral reef cap in 100 to 165 ft (30 to
50 m) water depths where snappers seem most abundant. Fishing
vessels apparently do not anchor at the Flower Gardens during
fishing operations.

Some types of commercial fishing gear used in the Gulf of
Mexico could result in appreciable physical damage to Flower
Garden bottom formations. Fish trawls being dragged along the
bottom, for example, could cause scarring of the living reefs
similar to the damage caused by anchoring. The use of fish
trawls at the Flower Gardens, however, is impractical because
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Table 2

TRACTS IN THE VICINITY OF THE EAST AND WEST FLOWER GARDEN BANKS
SUBJECT TO THE MMS BIOLOGICAL STIPULATION (ALSO REFER TO FIGURES
12 and 13)

TRACT LOCATION LEASE STATUS
(L=LEASED)

A-351 EAST FLOWER GARDEN (L)

A-352 "

A-353 " (L)

A-354 "

A-355 " (L)

A-361 WEST FLOWER GARDEN (L)

A-362 " (L)

A-363 "

A-364 EAST & WEST FLOWER GARDEN
A-365 EAST FLOWER GARDEN (L)

A-366 " (L)
A-367 " (L)
A-368 " (L)
A-373 " (L)
A-374 " (L)
A-375 "

A-376 " (L)

A-377 EAST & WEST FLOWER GARDEN
A-378 WEST

A~379 WEST

A~380 WEST FLOWER GARDEN (L)
A-381 WEST

A-382 WEST FLOWER GARDEN(L)

A-383 " (L)
A-384 " (L)
A-385 " (L)

A-386 EAST & WEST FLOWER GARDEN
A-387 EAST

A-388 " (L)

A-389 " L

A-390 EAST FLOWER GARDEN L

A-394 "

A-395 " L

A-396 EAST & WEST FLOWER GARDEN

A-397 WEST L

A-377 WEST

A-398 WEST L

A-399 WEST L

A-400 WEST L
L

A-401 WEST



A-402
A-403
A-173
A-217
A~ 95
A- 96
A- 97
A-133
A-134
A~135
A-136
A-138
A-139
A-140
A-177
A-178
A-180

EAST FLOWER GARDEN
EAST

West

WEST

WEST

EAST

EAST

EAST

WEST
"

[l ol ol .

e

HoEEE



TABLE 2

FLOWER GARDEN BANK TRACTS SUBJECT TO MMS BIOLOGICAL
STIPULATION

LEASING STATUS* - OCTOBER, 1987

EAST FLOWER GARDEN WEST FLOWER GARDEN EAST & WEST
FLOWER GARDEN
TRACT STATUS TRACT STATUS TRACT
STATUS * '
A~ 95 L A-133 A-364
A- 96 L A-134 L A-377
A- 97 L A-135 A-386
A-138 L A-136 A-396
A-139 L A-173
A-140 L A-177
A-351 L A-178
A-352 L A-179
A-353 L A-180 L
A-354 L A-217 L
A-355 L A-361 L
A-365 L A-362 L
A-366 L A-363 L
A-367 L A-378 L
A-368 L A-379 L
A-373 L A-380 L
A-374 A-381 L
A-375 A-382 L
A-376 L A-383
A-387 L A-384 L
A-388 A-385
A-389 L A=~397 L
A=-390 L A-398
A-394 A-399 L
A-395 L A~-400 L
A-403 L A-401 L
A-402
A-573 L
A-596 L

Source: MMS 1987.
*"I" indicates that the tract is leased; no notation indicates
that it is not leased.
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1) the bottom is such rough terrain that trawl nets would be
subject to snagging, and 2) fish trawls and traps, long lines,
and gill or hoop nets have very limited potential in catching
snappers. Reef fish, including snappers, are best caught with
handlines (NMFS, 1981), the only commercial fishing method
documented at the Banks. In any case, the use of bottom trawls,
bottom longlines, traps and pots is now prohibited at the Flower
Gardens on the portions of the Banks shallower than the 50 fathom
(300 foot) isobath by regulations implementing the Fishery
Management Plan for Coral and Coral Reefs.

3. Recreation

The principal recreational attractions at the Flower Garden
Banks are their regionally unique coral communities and the
abundance 'and diversity of fish found in their ecosystems. Some
recreational boats travel to the Flower Gardens solely for sport
fishing purposes, but the majority in the past have probably
carried SCUBA divers (Bright, 1986, personal communication). The
primary base-ports for recreationists are Freeport, Houston-
Galveston, and Port Arthur, Texas, and Cameron, Louisiana. Peak
recreational use occurs in July, August, and September when
weather conditions are generally most favorable and lelsure time
is greatest.

Only the most experienced private recreational boat
operators are willing to attempt the trip. Because of the often
‘rigorous offshore conditions, private recreational boats visiting
the reefs are seldom smaller than 30 ft (9 m) in length. Trips
to the Flower Garden Banks and back require an average of 16
hours, and therefore many boats remain overnight, weather
permitting.

In the late 1970's, between 50 and 150 boats were estimated
to visit the reefs over the course of a year (Blood, 1978,
personal communication). Since the emplacement of an oil
production platform near East Flower Garden in 1981, navigation
to the site has become easier and boat traffic at the Banks has
probably increased (Bright, 1986, personal communication). With
improved public awareness of the site after designation,
recreational visits to Flower Garden waters could increase
further. Moreover, as oil and gas development continues in the
region, the attractiveness of the area for recreational fishing
could be enhanced by the emplacement of additional oil production
platforms. A Platforms provide new habitats for fish, and platform
crews can furnish emergency assistance to boats in distress.
Nonetheless, the Banks' distance from shore will continue to
limit recreational usage.

Sport fishermen visit the Flower Gardens in small parties on
private boats or in larger groups on charter vessels. Fishermen

40



on both classes of vessels spend one to several days in the area
using handlines to fish for snappers and groupers (Blood, 1978).
These vessels tend to anchor along the reef margins in water 100
to 150 ft (30 to 36 m) deep where snappers and groupers are most
likely to be found (Pulley, 1978, personal communication).

In addition to fishing by hook and line, some spearfishing
occurs in Flower Garden waters. Snappers are seldom found at
depths shallow enough to attract divers, and thus they are not
normally caught by spear fishermen. The target species for
spearfishing are generally the larger, predatory species such as
hinds, groupers, jacks, and possibly sharks. If these fish
became sufficiently depleted, predator/prey relationships could
be adversely affected (Bright, 1986, personal communication).

Recreational boats visiting the Flower Garden Banks for
diving purposes anchor on the shallowest portions of the reefs.
Although the more experienced divers may explore the deeper water
at the edges of the reefs, charter boat divers, and probably most
divers visiting in private craft, tend to limit their dives to 80
ft (25 m) (Blood, 1978, personal communication; Schaefer, 1978,
personal communication). Because the waters at the East Bank are
shallower, it receives considerably heavier recreational use than
the West Bank (Blood, 1978, personal communication). Anchoring
by recreational boats on the upper portions of the Banks is of
potential concern in protecting reef resources, but it does not
present nearly as severe a threat as anchoring by large vessels
(see Part 1V, Section I: Environmental Consequences of
Alternatives).

Other activities of recreational visitors, in addition to
spearfishing and anchoring, that may adversely affect Flower
Garden resources are overboard trash disposal and the collection
of specimens or souvenirs by divers. Many recreational visitors
to the Flower Gardens discard beer cans, soda bottles and other
items over the side rather than stowing them until they return to
port. Such non-biodegradable litter may remain in place for many
years, impinging upon the site's aesthetic quality and thereby
reducing its recreational value. Plastic items included in this
litter present a hazard to turtles and other creatures that may
ingest or become entangled in them.

The collection of souvenirs and specimens is associated with
virtually all recreational diving, but it is particularly
prevalent in coral reef environments because of the abundance of
attractive and removable items. These items, collected typically
for display in private homes, are generally small enough to be
carried underwater easily and are usually aesthetically pleasing
in form or color. They include various types of shells, corals,
starfish, sea urchins, anemones, small shrimp, feather duster
worms, and brightly colored reef fish.
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The most common method of collecting souvenirs and specimens
is simply to grasp them with the hand. However, a range of other
techniques may be employed, depending on the ambitiousness of the
diver and the size or characteristics of the object he wishes to
collect. For example, collectors may use crowbars to pry corals
or shells loose; a block and tackle to raise heavy objects; and
slurp guns, hand nets, or fish-stunning chemicals to capture
small reef fish.

Tropical fish collecting for display in private marine
aquaria is a popular hobby and a growing commercial enterprise
throughout the Gulf of Mexico. A strong market exists in the
Gulf states and throughout the country for small, colorful,
coral-reef fishes. Some collection of tropical fish at the
Flower Garden Banks was reported in the late 1970's (Blood, 1978,
personal communication). Now, growing public awareness of the
regionally unique nature of the Flower Garden Banks could make
them increasingly attractive as a source of aquarium fish.
However, because recreational divers seldom dive deeper than 80
feet, souvenir collection may be generally limited to the
shallower portions of the Flower Garden coral-reef caps.

4. Commercial Shipping

The area surrounding the Banks is transited by commercial
cargo-carrying vessels en route to and from Texas coastal ports.
A major east-west shipping fairway, the "Gulf Safety Fairway,"
passes 6 nautical miles (11 km) south of West Flower Garden Bank.
This fairway leads to Corpus Christi, Texas, and connects with
other fairways serving major Texas and Louisiana ports. One of
these connecting fairways is located some 35 nautical miles (65
km) west of the West Bank and another is located about 45
nautical miles (83 km) east of the East Bank. Although use of
fairways by vessel traffic is not mandatory, traffic pattern data
collected in 1978 indicates that most vessels passing close to
the Banks follow the Gulf Safety Fairway (Naval Ocean
Surveillance Information Center (NOSIC), 1978). The traffic
patterns plotted by NOSIC in 1978 indicated that most of the
vessels using the fairway were traveling between Corpus Christi
and other U.S. ports. The remainder of the commercial vessel
_traffic in the vicinity of the Flower Garden Banks was engaged in

domestic trade involving Lavaca, Point Comfort, and Freeport
(NOSIC, 1978).

5. Anchoring by Large Vessels

The MMS stipulations prohibiting oil and gas development
operations within the no-activity zones apply to anchoring by
vessels engaged in development activities, including platform
service vessels, but anchoring by other vessels remains
unregulated and continues to be a threat to Flower Garden
resources. Further, the MMS stipulations apply merely on a lease
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by lease basis. Both the coral reefs above 150 ft (46 m) depths
and the algal terraces below have been subjected to damage by
ground tackle (anchors, chains, cables) from vessels for many
years. Anchor damage probably began in the late 1800's with the
cnset of the commercial snapper-grouper fishery, and it has
become more serious in recent times.

Research groups have reported large tankers anchored on the
reefs as early as 1972 (CSA, 1984). Other more recent sightings
are listed in Table 3. The NICK CANDIES anchoring is the best
documented incident to date (See 6. Research and Education and
Part IV, Section I, B. Environmental Consequences, The Status Quo
Alternative). :

Obviously, most anchoring instances have gone, and continue
to go, unobserved. However, lost anchors, chains and cables are
not uncommon on the Banks and have been encountered repeatedly.
In their numerous traverses of the Flower Gardens by researchers
in a submersible, Bright and Rezak (1976; 1978; Rezak and Bright,
1981) often observed apparent anchor damage in the form of scars
or drags on the bottom. The largest anchor scar found extended
for approximately one mile on the algal terrace at West Bank and
was apparently continuous with a "roadcut-like" gouge into the
coral reef (Bright, 1983). Bright notes that anchoring appears
to be increasing in frequency at the Flower Gardens, though there
are no hard data to support this opinion. Vessel traffic is
certainly lncrea51ng, due in part to the development of offshore
oil and gas in the area (Bright, 1985b).

6. Research and Education”

Scientific interest in the Flower Garden Banks was expressed
initially in a 1930 paper by A. C. Trowbridge on the Mississippi
Delta. The Banks first appeared on U.S. charts following a 1936
hydrographic survey made by the Coast and Geodetic Survey (now
the National Ocean Survey) along the continental shelf break in
the northwestern Gulf. One year later, Francis Shepard suggested
correctly that the banks mapped during the survey were formed as
a result of salt diapirism. Contour maps of the East and West
Flower Gardens were published by Carsey in 1950.

H. C. Stetson stated in 1953 that the Banks were either
reefs which had kept pace with rising sea level, or salt domes
(diapirs) with thin caps of calcareous organisms. Parker and
Curray dredged coral fragments from the Flower Gardens and in
1956 published another generalized map of the Banks. 1In the
following year, Nettleton confirmed the salt dome origin for the
West Flower Garden through bottom gravity surveys. Subsequent
studies that included the taking of drill cores have firmly

"Based on Bright, 1985b.
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established that both of the Flower Garden Banks, as well as the
other shelf-edge banks in the region, are salt diapirs.

The true nature of living benthic communities at the Flower
Gardens was uncertain until Dr. Thomas E. Pulley, Director of the
Houston Museum of Natural Science, staged trips to the Flower
Gardens, using SCUBA divers to make observations and photographs
and to collect specimens. In 1961, Dr. Pulley published the
first description of tropical coral reefs occupying the crests of
the Banks. At present, Pulley's extensive collection of Flower
Garden corals and mollusks resides in the Houston museum, where
there is also an excellent display depicting the reef.

In 1969, Levert and Ferguson published a brief review of
previous Flower Garden studies and an account of living reef
facies. At this time, interest in the Flower Gardens as objects
of scientific study was increasing due to Dr. Pulley's activities
in the preceding decade. A doctoral dissertation was produced in-
1971 by G. S. Edwards of Texas A&M describing in detail the
geology and sedimentology of the West Flower Garden. The Flower
Garden Ocean Research Center, under the direction of Robert
Alderdice, was created at the University of Texas Medical Branch
in Galveston. The results of studies carried out for the center,
including descriptions of reefal communities to depths exceeding
150 meters, were published in a 1974 book, Biota of the West
Flower Garden Bank, edited by T. Bright and L. Pequegnat.

During the same period it was realized that, because of
their structure, the outer continental shelf banks could well be
associated with commercial deposits of o0il and gas. Hearings and
meetings were held by the Department of the Interior in 1973 and
1974, in part for the purpose of identifying the potential
environmental impacts of leasing the sea bed in the vicinity of
the Flower Gardens for petroleum exploration and development.
Drawing upon existing scientific information about the Banks and
advice from researchers then working at the Flower Gardens, lease
stipulations were devised for the reefs. These lease
stipulations have since been further developed and refined.

Another result of the combination of industrial interest in
the offshore banks with concern for their ecological integrity
was a substantial acceleration of environmental research at the
Flower Gardens and neighboring structures. 1In 1974, the U.S.
Bureau of Land Management (BLM) undertook a modern electronic
positioning project, finally obtaining an accurate position for
the Flower Gardens. BIM established a contract with Texas A&M in
1975 to study the biology, geology and hydrography of the Flower
Gardens and, eventually, 38 other banks in the northwestern Gulf.
This multidisciplinary study, known as the BLM Topographic
Features Study, lasted through 1983 and resulted in the 1985
publication of Reefs and Banks of the Northwestern Gulf of Mexico
by three of the principal investigators, R. Rezak, T. Bright and
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D. McGrail. This book contains the most thoérough account to date
of the geological, biological and physical dynamics of the Flower
Gardens and other northwestern Gulf banks. It also contains a
comprehensive bibliography: of published literature, reports, -
theses and dissertations pertaining to these banks. Bright and-
E. Powell, with partial support from SRD, recently studied and
described a unique sulfide-dependent, brine seep ecosystem at the
East Flower Garden Bank. - These studies resulted-in the discovery
of at least three new spec1es of nematodes previously unknown to
science. ’ S o

Durlng a -survey conducted 1mmed1ate1y after the damage
caused by the NICK CANDIES anchoring in 1983 (see 5. Anchorlng by
Large Vessels), precise positions were determined, 16 mm motion
picture film of the damage was shot, and numerous still o
photographs were taken. 1In addltlon, repetitive photographic
transects and quadrants were established, marked and sampled
within and adjacent to the damaged area. These observations
served as a basis for the initial damage assessment (CSA, 1984)
(see Part IV, Section I, B. Environmental Consequences, The
Status Quo- Alternatlve) In 1985-1986, Glttlngs and Bright,
supported by SRD, again surveyed the 51te to assess-the recovery
of the coral. The data from this survey were analyzed in
comparison with damage assessment data collected two years
earlier.‘ The study found that all corals for which growth rates
were measured appeared to be regrowing and that encrusting growth
rates along damaged coral borders may be more rapid than growth
rates along non-damaged borders.

As an educational resource, the Flower Gardens has served as
the study area for the thesis or dissertation research of at
least 15 graduate students from regional universities, including
the University of Texas, Texas A&M, University of Houston, and
the University of Southwestern Louisiana. Video tapes, movies
and photographs made at the Flower Gardens have provided material
for lectures at educational institutions and presentations to a
variety of interest groups and for educational T.V. shows and
video news features as well.

The Flower Gardens' unique position as the northernmost
tropical coral reefs on the Atlantic continental shelf, combined
with their isolation from other comparable reef systems by some
300 nautical miles of open ocean will insure continued interest
in them by researchers. Studies of the Flower Garden reef
communities may improve our knowledge of the effects of isolation
and near-stressful environmental conditions on such factors as
coral recruitment, growth and mortality, reef community structure
and diversity, and the extent to which reef systems can tolerate
the effects of man's increasing activity on the outer continental
shelf. If for no other reason, their protection is justified
because of their value as a scientific resource.
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7. Ocean Incineration

Ocean incineration is regulated by the U.S. Environmental
Protection Agency (EPA) pursuant to Title I of the Marine
Protection, Research, and Sanctuaries Act of 1972, as amended (33
USC 1401 et seq). The EPA has designated one deepwater disposal
.area in the Gulf of Mexico as a site for the incineration of
toxic wastes. The disposal site, located about 50 nautical miles
(100 km) south of the Banks (see Figure 3, p. 15), was designated
in 1976 for the incineration of hazardous wastes for a five year
pericd (41 FR 39319 (1976)). It was subsequently redesignated by
EPA in .1982 for continuing use (47 FR 17817). Burning operations
require an EPA permit, but currently no permit applications will
be reviewed until promulgation of the final ocean incineration
regulations. The site is described in 40 C.F.R. 228.12(b) (1)
(MMS, 1987).

8. Military Activity

The boundary of Military Warning Area W-602 is located just
southwest of the proposed Flower Garden Banks National Marine
Sanctuary. .Military operations within warning areas in the Gulf
include carrier maneuvers, missile testing, rocket firing, pilot
training, air-to-air gunnery, air-to-surface gunnery,
minesweeping operations, submarine operations, air combat
maneuvers, aerobatic training, missile testing and development,
and instrument training (MMS, 1987).
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Section III: ACTION PLAN

A. Overall Management and Development

The long-term protection of resources is the highest
management priority for this plan. Ensuring the protection of
Sanctuary resources depends on several factors affecting the
feasibility of proposed programs and actions. Factors affecting
management of the proposed Sanctuary include: its depth and
location; its proximity to hydrocarbon development operations and
shipping lanes; and the need to coordinate the responsibility for
comprehensive management of the site with other authorities.

These factors are discussed briefly below.

Visitor use of the Flower Garden Banks is severely limited
by their distance from shore and conditions at sea. These
conditions also present special problems for enforcement efforts
and research and educational activities. Because of these
constraints, and the nature of actions planned for the proposed
Sanctuary, there is no need for a permanent, on-site Sanctuary
management structure. Management of the proposed Flower Garden
Banks National Marine Sanctuary will be the function of a
sanctuary manager assisted by a small staff.

Understanding the population dynamics of Flower Garden Banks
biota on a continuing basis and their interrelation with man's
activities in the area is of prime importance in protecting these
resources. The management plan calls for a research effort to
assess the impact of various human activities on Flower Garden
Banks ecological communities and the ability of these communities
to recover from the effects of anchor damage and other injuries.
Management oriented research studies will provide Sanctuary
management with a basis for assessing the need for additional
measures to protect and manage the Flower Garden Banks resources.

Interested organizations and the public in general will play
an important role in attaining resource protection goals in the
Sanctuary. Interpretation programs fostering public
understanding and support for Sanctuary regulations and
objectives are inherent in the plan's concept. The
interpretation program will depend largely on publications and
exhibits that convey the significance of the Sanctuary's
resources and the importance of following its requlations.

The management plan proposes actions tailored to the
specific issues affecting the Sanctuary. The plan recognizes the
need for a balanced approach reflecting the multiple use
character of the area as well as resource protection prlorltles.'
Implementation of this plan will entail cooperation and
coordination among several agencies including NOAA, the U.S.C.G.,
the DOS, and the DOI. Because of the proximity of drilling and
production operations to the Banks, and the site's relative
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isolation, the cooperation of 0il and gas industry operators will
be solicited to assist in cost-effective, on~site management
activities.

The plan is designed to guide management of the proposed
Flower Garden Banks National Marine Sanctuary for the first five
years after implementation. During this period, management
initiatives will generally fall into three basic program areas:
Resource Protection, Research, and Interpretation. The remainder
of this section describes guidelines and initiatives for each
program area. )

B. Resource Protection
1. General Context for Management

The proposed designation of the Flower Garden Banks as a
national marine sanctuary focuses attention on the value of the
area's resources. To ensure that these resources are protected,
the Sanctuary resource protection program includes: (1)
coordination of policies and procedures among the agencies
sharing responsibility for resource protection; (2) participation
by other agencies and organizations in the development of
procedures to address specific management concerns (i.e.,
monitoring and emergency-response programs); and (3) the
enforcement of Sanctuary requlations in addition to those
requlations already in place.

2. Designation Document and Sanctuary Regulations

A summary of the existing regulatory regime in the area of
the proposed Flower Garden Banks National Marine Sanctuary is
included in Part III--The Status Quo Alternative. The proposed
Designation Document (Appendix I) describes the relationship
between Sanctuary designation and other regulatory programs. The
proposed Designation Document also includes:

O a list of activities subject to regulation now or in the
future; .

O provisions for additional regqulations, as necessary.

To ensure protection of Sanctuary resources and qualities
and conserve the Flower Garden Banks habitat, NOAA proposes
reqgulations governing: exploration for, development, or
production of oil, gas or minerals; anchoring or otherwise
mooring:; discharging or depositing materials or other matter:
alteration of the seabed; possessing various marine resources;
injuring or taking or attempting to injure or take Sanctuary
resources; possessing or using explosives or releasing electrical
charges; feeding fish; and possessing (except while passing
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without interruption through the Sanctuary) or using fishing gear
except conventional hook and line gear. (This is a summary. See
the regulations themselves for specifics.) NOAA also proposes,
for areas of the Sanctuary where oil, gas, and mineral activities
are allowed (i.e., outside the no-activity zones), a requirement
to shunt all drilling cuttings and fluids to the seabed through a
downpipe that terminates an appropriate distance, but no more
than ten meters, from the seabed. A more detailed summary of
these regulations iS found in Part III, Section II A.

3. Contingency Plans for Major Emergencies.

The resources of the proposed Flower Garden Banks National
Marine Sanctuary are susceptible to natural and human-related
changes. Many of these changes are gradual and can be detected
only through long-term monitoring of various environmental and
biological indicators. However, certain changes in conditions
(due to an accidental oil spill, for example) could seriously
impact resources and present severe health and safety hazards.

Under the National Contingency Plan for the removal of oil
and hazardous substances, remedial action to control or remove
such material is the responsibility of Regional Response Teams
acting through an On-Scene Coordinator and a Regional Response
Center. The Galveston Marine Safety Office, 8th USCG District
provides on-scene coordination and Regional Response Center
facilities for response to oil or hazardous substance spills in
the area of the Flower Garden Banks. :

To provide further protection to Flower Garden Banks
resources, the SRD will assess and monitor the state of
preparedness as it relates to the Sanctuary. This action w111
entail exchanging information with government and 1ndustry
response teams and seeking their support in assessing detection
and clean-up capabllltles that can be used to protect Sanctuary
resources.

A SRD-level contingency and emergency-fesponse plan is now
under preparation. After its completion, a Sanctuary-specific .

contingency and emergency-response plan will be prepared. This
plan will: ‘

O describe emergency response procedures and coordlnatlon
requirements;

o} outline procedures for emergency reseafch;'and
O provide damage assessment guidelines.
f In conjunctlon with this plan, agreements may be formulated;'

to improve Splll detection programs and augment containment
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capabilities (i.e., with add1tiona1 equlpment personnel, and
deployment plans).. ‘

4. Encouraging Compatible Use of the Sanctuary

Encouraglng the public to use the Sanctuary in ways that are
compatible with the protection of significant resources is an
important aspect of the resource program. SRD will encourage
compatible visitor use by undertaking the following:

O Monitoring commercial and recreational activities in the
Sanctuary and encouraging other agen01es to do so to detect
incidents of particular management concern, :

o] Exchanglng information on commerclal and recreatlonal
activities in the Sanctuary, '

O Consulting w1th other agencies on policies and
proposals for the management of activities which may
affect protection of Sanctuary resources; and

0 Displaying Sanctuary boundaries on nautical charts
with a notice summarizing Sanctuary regulations
‘governlng anchorlng and vessel discharges. ’

0 Developing brochures and other irnformation materlals
for the purpose of enhancing public awareness of the
Sanctuary's resources and their need for protection.

_ Monitoring and information exchange programs are dealt with
further under research (Subsectlon'c) The development of
informational materials is dlscussed further under 1nterpretat10n
(Subsection D).

5. Surveillance and Enforcement

4 The greatest problem in the enforcement of Sanctuary
regulations to protect Flower Garden Banks resources will be
surveillance. Neither NOAA nor the USCG has the resources to
conduct systematic surveillance and enforcement operations to
ensure compliance with Sanctuary regulations. However, both the
USCG and the MMS conduct operations in the area. The USCG may be
able to provide limited surveillance. in conjunction with multi-
mission, surface or aerial operations. MMS inspectors,
traversing the area to monitor oil exploration and production
operatlons, may occasionally be able to provide information
useful in identifying and prosecuting violators of Sanctuary
regulations. Additional surveillance information could be
provided by personnel worklng on offshore platforms and by boat
operators in the area. NOAA plans to initially rely on ocbservers
from other agenc1es and cooperating organizations, including
excursion and service boat operators, to provide surveillance
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information. Suspected violations will be reported to the
Sanctuary Manager, who will investigate the reports and take
appropriate action. Emphasis will be placed on responding to
reports of violations and pursuing enforcement actions. The
reporting of violations by vessels at the site will be
facilitated by putting violation reporting instructions in the
notice on nautical charts.

The enforcement program is expected to be sufficiently
strong to deter widespread violation of Sanctuary regulations.
However, because of the remoteness of the site, compliance with
regulations is dependent more than usual on effective information
transfer, coupled with the cooperation of usérs. Information
development and dissemination will therefore be a high priority
to engender voluntary compliance with Sanctuary regulations.

(a) Public Education and Information

Because the most effective enforcement is prevention, the
Sanctuary interpretation program will make every effort to inform
visitors of the need to use the Sanctuary environment wisely.
Much of this effort will involve the preparation of easily
understood brochures and other materials on Sanctuary
regulations, and the reasons for them. These materials will be
made available to all Sanctuary users, principally through
information centers and outreach programs.

(b) Planning and Coordination

Information obtained through the research program and
surveillance and enforcement efforts on Sanctuary use patterns,
frequently occurring violations, and potentially sensitive
resources will be evaluated periodically by the Sanctuary Manager
to assess the adequacy of surveillance efforts.

C. Research

1. General Context for Management

Effective management of the Flower Garden Banks National
Marine Sanctuary requires the inauguration of a Sanctuary
research program that addresses management issues. Research
funded by the SRD will be directed toward improving knowledge of
the Sanctuary's environment and resources and how they may be
affected by various types of human activity. SRD-sponsored
research at the Flower Garden Banks will be planned and monitored
through the headquarters office. To avoid duplication of effort
and achieve maximum benefits from the research, SRD will
coordinate its research efforts with those of MMS and other
agencies. The general direction of the research program and the
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process for preparing an annual Sanctuary Research Plan is
discussed below.

2. Framework for Research

The research program consists of three generic project
categories:

O Baseline studies to gather additional data on the
features and processes of the ecosystem and to describe
the pattern of human activity in the Sanctuary;

0 Monitoring to document changes in environmental
quality, ecology, and human activity; and

O Analysis and prediction studies to determlne the
causes and effects of environmental and ecological
changes.

Each of these categories is described in more detail below:

(a) Baseline Studies

A considerable body of scientific baseline information on
the Flower Garden Banks has been produced by the research studies
of the past 30 years (see Part II, Section II. C. 6. and Part
VII). However, improved, management-orlented ‘baseline
information is needed on such factors as the characterlstlcs and
environmental effects of user activities. For example, more
needs to be known about vessel traffic patterns in the area and
the type and intensity of recreational use. A particularly
worthwhile study would be an assessment of the effects of
recreational-vessel anchoring on coral at various projected use
levels to provide data needed in evaluating alternative mooring
systems.

With respect to scientific research, studies of active salt
diapirism, associated faulting, and consequent uplift or sinking
of the reefs could be important as basic research, and therefore
of interest to other funding agencies. Such studies could also
generate data on geological processes that may affect coral
growth, recruitment and survival as well as biotic zonation,
community structure and similar ecological relationships of
interest in managlng the resources. Other research opportunities
include studies of the sulfide-dependent, brine seep ecosystem at
East Flower Garden Bank, which could result in a better
understanding of 51m11ar systems existing elsewhere. .

Although the potential for research at the Flower Garden
Banks remains substantial, research at the sites has been, and
will continue to be, relat1ve1y expensive because of the need for
comparatively 1arge research vessels and because research divers

53



nmust operate at depths in excess of 65 ft (20 m). The use of
submersibles, one of the most effective research tools for sites
such as the Flower Garden Banks, is especially costly.

(b) Monitoring

Effective sanctuary management requires a continuing program
of data collection on natural processes and human activities that
may modify the environment or the ecology within a sanctuary.
These data must provide an understanding of what is happening to
the resources and an indication of their relative health.
Properly implemented, monitoring results in data indicative of
the health of resources and provides the means for detect1ng
env1ronmental and ecological trends,

The Sanctuary research program should include monitoring
studies of discharges from offshore oil and gas operations in the
area and studies to monitor the dynamics of species recruitment,
growth, mortality, abundance, distribution and competition for
space on the coral and algal reefs capping the Banks. Changes in
these processes, especially as they relate to the dominant corals
and calcareous algae, could indicate the existence of natural or
man~-caused threats to Bank resources. .

(c) Analysis and Prediction’

In addition to baseline research and monitoring, the
Sanctuary research program will include studies, as needed, to
analyze the causes and consequences of changes in the ecosystem
and to predict the effects on it of new or more intense human
activity in the area. Such studies will be concerned with the
investigation of specific problems or issues affecting the status
of resources. A study of this type was recently supported by the
SRD to assess the recovery of coral on East Flower Garden two
years after the infliction of anchor damage-to the reef by the
anchoring of the NICK CANDIES (see Part II, Section II, C. 5, 6,
and 7).

Analysis and prediction studies could be useful -in resolving
a number of management problems that might arise after Sanctuary
designation. For example, if the monitoring program indicates
that a substantial increase in recreational boat anchoring on the
reefs is causing unforeseen damage to the coral, a study could be
initiated to determine the need for further restrictions on
anchoring and to evaluate the risks and advantages of implanting
additional mooring buoys.
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3. .Selection and Administration of Research Projects

To ensure that projects considered for funding by the SRD
are directed to the resolution of management issues and concerns,
the Sanctuary Project Manager will follow procedures developed by
SRD to ensure that each Sanctuary's research program is
consistent with National Marine Sanctuary Program policies..
These procedures include: preparing an annual Sanctuary Research
Plan (SRP) and monitoring the progress of research in the :
Sanctuary. :

(a) Preparing an Annual Plan

Each year a SRP will be prepared for the Flower Garden Banks
National Marine Sanctuary. The SRP will then be incorporated
into a national ‘plan that includes annual plans for each
sanctuary. Steps involved in the annual planning process
include: ‘ ,

‘0 Management issues for the Sanctuary with supporting:
. evidence or rationales are identified and listed.

O Research priorities based on the list of management issues
are established. The most important factors to be
considered in establishing annual research priorities will
be the following:

(1) Immediate or evolving management issues
that may be resolved through directed
' research projects; :

(2) The prospects of research already. in
progress; and

(3) The availability of funds, instruments
and equipment for. K research support. :

O Research workshops are held on an occasional basis to
facilitate the identification of research problems.
After the management issues and research prlorltles are
. developed, a draft SRP is prepared.

O The draft SRP is circulated by the SRD for peer -
review. -

O A final SRP is prepared. This SRP includes documentation.
of how each project meets the national selection criteria.
The final SRP is then incorporated by SRD into a National
Sanctuary Research Plan. The highest ranking research
projects are. selected from the national plan for funding.
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0 A research announcement and request for proposals

(RFP) is prepared. The announcement discusses management
concerns and summarizes past and on-going research. Its
purpose is to solicit proposals from the scientific
community for specific research to carry out the SRP.

If research proposals include activities that are prohibited
by Sanctuary regulations, a permit to conduct these activities
may be issued by NOAA, or it may be determined that all or part
of the activities should be conducted outside the Sanctuary. As
noted earlier, coral collection is allowed only for research or
educational-purposes and requires the issuance of a permit. The
permnit must specify the type and amount of coral to be taken, as
well as the location and time of intended collection. A report
of the collecting procedure and results is required after the
project has been completed. Research also may require additional
research permits from other agencies.

(b) Research Supervision

The Sanctuary Project Manager will monitor the performance
of research projects and keep records of research underway,
equipment being used on site, frequency of researchers' visits,
and progress to date. Performance reports and draft and final
technical reports will be required as well as conformance to
schedules outlined under the terms of the contract. Draft
technical reports may be reviewed by recognized scientists and
resource managers before approval by the SRD. Outstanding
project reports will be published by the SRD in its Technical
Report Series.

4. Information Exchange

Direct SRD funding for research is limited. To complement
directly funded research, the SRD will encourage research funded
from other sources particularly where it supports Sanctuary
management objectives. ' In this regard, the SRD will make .
available to other agencies and private institutions current
Sanctuary resource data obtained from past and ongoing research
projects.

D. Education
1. General Context for Management

Increased public understanding and appreciation of the
natural value of Flower Garden Bank resources is essential for
their protection. The interpretation program for the Flower
Garden Banks National Marine Sanctuary will be focused on
improving public awareness of the Sanctuary and its resources and
of the Sanctuary regqulations designed to protect them.
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2. Interpretation Opportunities and Programs

The type of information to be conveyed to the public about
the Flower Garden Banks is similar to that offered in relation to
other habitat-oriented marine sanctuaries. The primary
difference relates to the distance from shore of the Flower
Garden Banks and the concomitant need to provide information to
user groups whose activities could have an adverse impact on
Flower Garden resources or who may otherwise play a role in
resource protect1on.

Educational programs for the Flower Garden National Marine
Sanctuary will fall into three broad categories: interpretation
for visitors to the site, interpretation for visitors to
information centers, and outreach programs by Sanctuary
personnel.

(a) Site Visitor Programs

Interpretation for visitors to the Flower Garden Banks will
consist of written material describing the Sanctuary and
explaining its regulations. Information materials will be
available at information centers (see (b), below) and will also
be sent to excursion boat operators known to have an interest in
taking groups to the Flower Garden Banks.

(b) Information Center Programs

Information on the Flower Garden Banks, consisting of
displays, video sequences, or brochures and other literature will
be made available at selected information centers in coastal
Texas and Louisiana. SRD is evaluating such information outlets
for Texas, including Padre Island National Seashore; Aransas
National wWildlife Refuge; Texas A&M Sea Grant Marine Information
Service; the Houston Museum of Natural Science; the Texas
Aquarium; and Texas State Coastal Parks such as Sea Rim,
Galveston Island, and Mustang Island. Similar outlets will be
considered for establishment at such Louisiana sites as McNeese
University in Lake Charles; Louisiana Universities Marine
Consortium in Cocodrie; lLouisiana Nature and Science Center and
the New Orleans Aquarium in New Orleans; Louisiana Department of
Wildlife and Fisheries' Natural Heritage Program; Department of
Natural Resources' Coastal Management Division; and ISU's Sea
Grant Program in Baton Rouge.

(c) Outreach Programs

The outreach program will stress efforts to provide
information to special-interest groups and industry associations
that present a potential threat to Flower Garden Banks resources
or that may otherwise play a role in resource protection. The
major targets of outreach efforts will be merchant vessels bound
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to and from Corpus Christi, Houston and New Orleans and other
nearby ports; the crews of offshore platforms and platform
service vessels based largely in Morgan City, Louisiana; and
commercial fishermen operating primarily out of Pensacola,
Florida.

Other projects will include the preparation of brochures,
films, slides, and other materials for use in educational
presentations in the school systems, by private organizations and
the media. For example, numerous high quality video tapes and
photographs from all depths at the Flower Garden Banks are '
available through the Texas A&M Department of Oceanography.

These could be used effectively to construct presentations on -
such themes. as biotic community structure and distribution; the
snapper-grouper fishery; the brine seep ecosystem; salt daipirism
and the geologic origin of the Banks; oil and gas operations;
sport diving; and research, including the use of research
submersibles. '
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Section IV. , Administration

A. Admihistrative Framework

This section of the management plan describes the roles of
the agencies that will be involved in Sanctuary management,
proposes strategies to coordinate their activities, and provides .
for periodic evaluation of the effectiveness of the management
plan. Sanctuary management consists of three functions: resource
protection, research, and interpretation. Administration .
oversees these functions and establishes who is responsible for
implementing specific programs. The administrative framework -
also ensures-that all management act1v1t1es are coordlnated.

‘The SRD is respon51ble for the overall management of the
proposed Flower Garden Banks National Marine Sanctuary. The SRD
coordinates its on-site activities with the U.S. Coast Guard
(USCG), the Minerals Management Service (MMS), and the Department
of State. The general administrative role of each agency is as
follows.

1. Sanctuaries and Reserves Division

The National Marine Sanctuary Program is administered by the
SRD. A site-specific management plan is prepared for each
sanctuary to ensure that on-site activities in resource
protection, research, and interpretation are coordinated and
consistent with sanctuary goals and objectives.

The SRD establishes policies and procedures in response to
specific issues in the Flower Garden Banks National Marine
Sanctuary and develops a sanctuary budget setting out
expenditures for program development, operating costs, and
staffing. Funding will be reviewed and adjusted annually to
reflect the priorities and requirements of the National Marine
Sanctuary Program and evolving conditions at the Flower Garden
Banks. Detailed SRD responsibilities are listed below.

The Sanctuary Manager for the Flower Garden Banks reports
directly to the SRD. The Sanctuary Manager has responsibility
for all day-to-day activities affecting the Sanctuary and is its
primary spokesperson.

2. U.S. Coast Guard

The USCG is responsible for enforcing all Federal laws in
navigable waters under U.S. jurisdiction. The USCG also manages
operations for the control and removal of oil and hazardous
substances resulting from offshore spills and is responsible for
regulating vessel traffic and maintaining boater safety,
including the coordination of rescue operations.
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3. Minerals Management Service

The MMS is charged with the management of OCS hydrocarbon
and mineral exploration, development and production. This
responsibility includes the formulation and enforcement of
special lease stipulations designed to protect specific
geological and biological features.

4. Department of State
The Department of State provides policy guidance on

activities involving foreign policy issues and international law.

B. Resource Protection: Roles and Responsibilities

1. Sanctuaries and Reserves Division
(a) Develops funding priorities for resource protection:

(b) Develops and monitors the effectiveness of interagency
agreements for surveillance and enforcement and negotiates

changes where required;

(c) Develops contingency and emergency-response plans and,
based on these plans, negotiates applicable interagency
agreements; :

(d) Monitors the effectiveness of existing Sanctuary
regulations and promulgates changes where necessary:

(e) Coordinates efforts to manage and protect Sanctuary
resources with other Federal and international agencies and

with public and private organizations; and

(f) Evaluates overall progfess toward the resource
protection objectives of the National Marine Sanctuary
Program.

2. U.S. Coast Guard

(a) Enforces all Federal laws in the Sanctuary as the
availability of enforcement personnel and resources permits;
and

(b) Provides on-scene coordination and Regional Response
Center facilities under the National Contingency Plan for
the removal of oil and hazardous substances in the event of
a spill that threatens the Sanctuary.
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Minerals Management Service

(a) Enforces lease stipulations in the Flower Garden Banks
area, including the prohibition of anchoring on the reefs by
oil and gas production service vessels.

(a) Provides counsel to ensure that regulatory
proscrlptlons are applled against foreign persons and
foreign-flag vessels in accordance with international
law and applicable international conventions.

Research: Roles and Responsibilities

1. Sanctuaries and Reserves Division

(a) Preparés an annual Flower Garden Banks Sanctuary
Research Plan (SRP) based on management requirements
and research continuity;

(b) Prepares an annual National Research Plan (NRP) and
budget based on the SRP's of individual sanctuaries and
in accordance with priorities determined at the

(c) Sets dates for procurement based on the NRP;

(4) Aadministers 1nteraqency agreements and contracts for

(e) Monitors research activities in the Sanctuary and

: coordinates Sanctuary research program with research
activities sponsored by MMS and other agencies;

(f) Reviews all interim and final research reports; and

(g) Issues permits, through OCRM, for research activities

to ensure consistency with Sanctuary regulations and
provides for additional technical review where

3.

4. Department of State

c.
national level;
research:
necessary.

2.

Minerals Management Service

(a) Sponsors research in support of the 0CS leasing
program.
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D. Interpretation: Roles and Resgonsibilities

1. Sanctuaries and Reserves Division

(a)
(b)
()

(d)

(e)

(£)

Prepares an annual list of priorities for
interpretation and an annual budget;

Administers interagency agreements and contracts for
interpretation;

Encourages local and regional organizations to
participate in Sanctuary interpretation;

Disseminates information about the National Marine
Sanctuary Program and the Flower Garden Banks Natlonal
Marine Sanctuary:

Evaluates progress towards accomplishing objectives for
interpretation, adjusting long-term priorities
accordingly; and

Issues permits, through OCRM, for education activities
to ensure compliance with Sanctuary regulations and
provides additional technical review where necessary.

E. General Administration: Roles and Responsibilities

1. Sanctuaries and Reserves Division

(a)

()

(c)
()

(e)

(f)

(9)

Ensures that the Sanctuary is operated in a manner
consistent with established National Program policies
and with applicable national and international laws;

Formulates long-term management plans for the Sanctuary
and revises them as necessary;

Directs the implementation of the management plan;

Identifies, analyzes, and resolves Sanctuary management
problems and issues;

Coordinates Sanctuary management with Federal agencies,
organizations and private citizens;

Evaluates the effectiveness of Sanctuary management and
regulatory measures;

Prepares a program budget for the Sanctuary; and
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(h) Provides funding for overall Sanctuary management and
administration.

F. Staffing Levels

The management of the Flower Garden Banks National Marine
Sanctuary will rely during the first year on a Sanctuary Manager
assisted by a secretary. An Assistant Sanctuary Manager will be
employed during the second year of operation. The details of
further staffing will be determined during the first two years of
operation. However, it is anticipated that additional support
and technical staff will eventually be needed on a part-time or
seasonal basis. Such personnel may include enforcement rangers
and part-time or seasonal interpretation or education specialists
to staff excursion-boat cruises and information centers and to
provide outreach services.

G. Visitor center Facilities
Sanctuary information distribution points will be

established at suitable locations in the Texas and Louisiana
coastal regions (See Section III, D).
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PART III: ALTERNATIVES INCLUDING THE PREFERRED ALTERNATIVE

"In evaluating the proposal to designate the Flower Garden
Banks National Marine Sanctuary, NOAA has analyzed institutional,
boundary, regulatory, and management alternatives in terms of
achieving optimum protection of the ecosystem, improving
scientific knowledge of the area and promoting public
understanding of the value of Bank resources. This section
describes the alternatives considered in the evaluation process.
Part IV describes the environmental consequences of the
alternatives described below.

The fundamental choice of alternatives is between the two
institutional alternatives: (1) no action or continuing the
status quo and (2) the preferred alternative, Sanctuary
designation, as a complementary measure to existing programs.
Boundary, management and regulatory alternatives are considered
in the context of the preferred institutional alternative.

Section I: The Status Quo'Alternativg

The proposed Flower Garden Banks National Marine Sanctuary
is located well beyond the limits of state authority and is
therefore wholly under the jurisdiction of Federal statutes. The
Federal agencies with primary existing responsibilities in the
area of the Flower Garden Banks are the Minerals Management
Service (MMS) of the Department of the Interior; the National
Marine Fisheries Service (NMFS) of NOAA, Department of Commerce;
the U.S. Coast Guard (USCG) of the Department of Transportation:;
and the Environmental Protection Agency (EPA). This section will
review the responsibilities of these agencies in the Flower
Garden Banks area. Additional information on existing
authorities is provided in Appendix II.

The MMS is responsible for regulating activities associated
with offshore oil and gas exploration and development in
accordance with the provisions of the Outer Continental Shelf
Lands Act. The MMS has established biological lease
stipulations, applied on a lease-by-lease basis, to mitigate the
potential impact of oil and gas exploration and development
activities on high relief banks of the Gulf of Mexico OCS. The
stipulations include the establishment of no-activity zones to
protect the biological resources of the Flower Garden Banks. The
no-activity zones are somewhat larger than the areas over the
Banks encompassed by the 100 meter 1sobaths.

Current lease stipulations provide that no oil development
act1v1t1es, including anchoring or the emplacement of structures,
drilling rigs, or platforms, are allowed within the no-activity
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zones. Thus the anchor1ng prohibition applies only to activities
associated with MMS-requlated OCS o0il and gas development. Lease
stipulations for development operations within the four-nautlcal
mile zones extending beyond the no-activity zones require
shunting all drill cuttings and drilling fluids from development
operations to the bottom through a downpipe that terminates an
appropriate dlstance, but no more than 10 meters, from the
bottom.

The NMFS is charged under the Magnuson Fishery Conservation

and Management Act, with approving and enforc1ng fishery
~ management plans (FMPs) prepared by regional fishery management

councils. The NMFS relies heavily on the USCG for enforcement
operations. Flower Garden Banks resources regulated by FMPs
include coral and coral reefs and reef fish. The FMP for coral
and coral reefs 1s particularly important in the present
regulatory regime. The regulations implementing the FMP for
coral and coral reefs establishes a Habitat Area of Particular
Concern (HAPC) at the Flower Garden Banks. The boundaries "of
this HAPC is the 50 fathom (300 foot) isobath around each Bank.
Within the HAPC, fishing for coral and the use of toxic chemicals
to collect fish or other marine organisms is prohibited except as
authorized by a scientific or educational permit under the FMP
regulations. Fishing with bottom longlines, traps, pots or
bottom trawls is also prohibited. 50 CFR Part 638.

The regulations implementing the FMP for reef fish resources
of the Gulf of Mexico, 50 CFR Part 641, set bag and size limits,
place restrictions on the use of certain types of fishing gear,
and establish reporting and permit systems. They also prohibit
the use of poisons and explosives to take reef fish; however,
they allow powerheads to be used outside of stressed areas (the
Flower Garden Banks are not a stressed area for reef fish.) They
also prohibit vessels in the reef fish fishery from possessing on
board any dynamite or similar explosive substance.

The USCG, in addition to its enforcement of fishing and
other regulations, is responsible for enforcing regulations under
the Clean Water Act, the Act to Prevent Pollution From Ships and
the 0il Pollution Act of 1990, which regulate discharges of oil,
hazardous substances and other pollutants. The USCG is also
' responsible for coordinating spill response activities under the
National Contingency Plan and for regulating vessel traffic,
maintaining boater safety, and conducting search and rescue
operations.

EPA administers the National Pollutant Discharge Elimination
System (NPDES) under the authority of the Clean Water Act. The
NPDES permit for discharges near the Flower Garden Banks and
other topographic features requires no operational restrictions
on discharges as long as the MMS biological stipulations,
establishing no-activity zones and requiring shunting in buffer
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zones beyond, are in effect. If these stipulations cease to be
applied, EPA may require a variety of restrictions, including
limitations on dlscharge rates or a full prohibition on
dlscharges.

EPA also has regulatory responsibilities with regard to
ocean dumping. Title I of the Marine Protection, Research, and
Sanctuaries Act prohibits the transportation of materials from
the United States for the purpose of dumping them into ocean
waters without a permit from EPA (the Corps of . Englneers in the
case of dredged materials).

Under the status gquo alternative, existing activities and
controls would continue as presently administered. These.
regulatory activities are not performed in the context of a
comprehensive management plan, and there are no restrictions on
anchoring by vessels other than those associated with 0CS o0il and
gas development operations (see Part IV, Section I, B.
Environmental Consequences, Status Quo Alternative).
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Section II: Designation as a National Marine Sanctuary

This alternative, NOAA's Preferred Alternative, proposes to
designate the East and West Flower Garden Banks as a national
. marine -sanctuary, in accordance with the provisions of Title III
of the Marine Protection, Research, and Sanctuaries Act of 1972,
as amended (16 U.S.C. 1431 et seq.). The alternative is
detailed in Part II of this document, the Sanctuary Management
Plan. Through the management plan and the implementing
regulations (Appendix I), this alternative protects the Banks'
resources and vital habitat, offers research opportunities, and
provides for an interpretation program to enhance public
awareness of the Flower Garden Banks. This program is not
possible under any of the existing institutional structures
alone.

_ The preferred boundaries, Alternative 1, were selected

because they roughly encompass the depth of reef-building
organisms. These boundaries are somewhat larger than the MMS no-
activity zones, and larger than the HAPC established by the Coral
Fishery Management Plan. They encompass the present boundaries
of the MMS no-activity zones, rounded out to allow easy
identification of the boundaries of the Sanctuary for enforcement
purposes. The management and regulatory alternatives included in
Alternative 1 were selected because they are more cost-effective
than other alternatives and conform closely to the goals of the
National Marine Sanctuary Program.

The preferred alternative will cost some $200,000 per year
or $650,000 over five years. Approximately one-half of these
funds will be allocated to research and one-half to resource
protection and interpretation.

A. Regulatory/Boundary Alternatives

A number of regulatory/boundary options were identified in
the evaluation process. These options were narrowed to three
regimes, which were then considered in terms of (1) the
distribution of living resources requiring protection;

(2). regulatory issues; and (3) management concerns.

1. Regulatory/Boundary Alternative 1

This alternative, the preferred alternative, establishes a
sanctuary of 41.70 square nautical miles (143.02 square
kilometers), 19.20 square nautical miles (65.85 square km) at the
East Bank and 22.50 square nautical miles (77.17 square km) at
the West Bank (Figure 14). As stated above, the alternative
encompasses the no-activity zones established by MMS at each of
the Flower Garden Banks (see Section I, Status Quo Alternative).
The Sanctuary boundaries, however, have been rounded out to allow
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easy identification of areas managed under the Sanctuary for
enforcement purposes.

Under this alternative, fourteen prohibitions and one
affirmative requirement would apply to activities that NOAA has
determined might adversely impact sanctuary resources and
qualities. The fourteen prohibitions are:

(1) Exploring for, developing or producing oil, gas or
minerals within a no-activity zone.

(2) Anchoring or otherwise mooring within the Sanctuary a
vessel greater than 100 feet (30.48 meters) in registered
length.

(3) Anchoring a vessel of less than or equal to 100
feet (30.48 meters) in registered length within an area of
the Sanctuary where a mooring buoy is available.

(4) Anchoring a vessel within the Sanctuary using more than
fifteen feet (4.57 meters) of chain or wire rope attached to
the anchor.

(5) Anchoring a vessel within the Sanctuary using anchor
lines (exclusive of the anchor chain or wire rope permitted
by (4) above) other than those of a soft fiber or nylon,
polypropylene, or similar material.

(6) Discharging or depositing, from within the boundaries
of the Sanctuary, any material or other matter except:

(i) fish, fish parts, chumming materials or bait used
in or resulting from fishing with conventional hook and
line gear in the Sanctuary;

(ii) biodegradable effluents incidental to vessel use
- and generated by marine sanitation devices approved in

accordance with Section 312 of the Federal Water

Pollution Control Act, as amended, 33 U.S.C.§ 1322;

(iii) water generated by routine vessel operations
(e.qg., cooling water and deck wash down, and graywater
as defined by Section 312 of the Federal Water
Pollution Control Act, as amended, 33 U.S.C. § 1322)
excluding bilge pumping; or

(iv) engine exhaust.
The prohibitions in this paragraph (6) would not apply to
the discharge, in areas of the Sanctuary outside the no-
activity zones, of drilling cuttings and drilling fluids
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necessarily discharged incidental to the exploration for,
development of, or production of o0il or gas in those areas
unless such discharge injures a Sanctuary resource or
quality. (See below for the shunting requirement applicable
to such discharges.)

(7) Discharging or depositing, from beyond the boundaries
of the Sanctuary, any material or other matter, except those
listed in paragraph (6) (i)-(iv) above, that subsequently
enters the Sanctuary and injures a Sanctuary resource or

- quality.

(8) Drilling into, dredging or otherwise altering the
seabed of the Sanctuary (except by anchoring):; or
constructing, placing or abandoning any structure, material
or other matter on the seabed of the Sanctuary.

(9) Injuring or removing, or attempting to injure or
remove, any coral or other bottom formation, coralline algae
or other plant, marine invertebrate, brine-seep biota or
carbonate rock within the Sanctuary.

(10) Taking any marine mammal or turtle within the
Sanctuary, except as permitted by regulations, as amended,
promulgated under the Marine Mammal Protection Act, as
amended, 16 U.S.C. §§ 1361 et seq., and the Endangered
Species Act, as amended, 16 U.S.C. §§ 1531 et sed.

(11) Injuring, catching, harvesting, collecting or feeding,
or attempting to injure, catch, harvest, collect or feed,
any fish within the Sanctuary by use of bottom longlines,
traps, nets, bottom trawls or any other gear, device,
equipment or means except by use of conventional hook and
line gear.

(12) Possessing within the Sanctuary (regardless of where
taken, collected, caught, harvested or removed), except for
valid law enforcement purposes, any carbonate rock, coral or
other bottom formation, coralline algae or other plant,
marine invertebrate, brine-seep biota, fish (except for fish
caught by use of conventional hook and line gear), turtle or
marine mammal.

(13) Possessing or using within the Sanctuary, except
possessing while passing without interruption through it or
for valid law enforcement purposes, any fishing gear,
device, equipment, or means except conventional hook and
line gear.

(14) Possessing, except for valid law enforcement purposes,
or using explosives or releasing electrical charges within
the Sanctuary.
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(see

Note: (a) The reguiatory prohibitions would not apply to
the regulations themselves for the exact provisions):

i) - Activities necessary to respond to emergencies
threatenlng llfe, property or the environment.

ii) W1th regard to Department of Defense activities:
activities being carried out as of the effective date of
Sanctuary designation; activities that have no potential for
any significant adverse impacts on Sanctuary resources or
qualities; and activities having the potential for
significant adverse impacts that are exempted by NOAA after
consultation between NOAA and the Department of Defense.
(There would be requirements that the Department of Defense
carry out its activities in a manner that minimizes any
adverse impact on Sanctuary resources and qualities and that
it, in the event of threatened or actual destruction of,
loss of, or injuring to a Sanctuary resource or quality
resulting from: an untoward .incident including resulting but

not limited to spills and groundings, caused by it, promptly

coordinate with NOAA for the purpose of taking appropriate
actions to respond to and mitigate the harm, and, if
possible, restore or replace the Sanctuary resource or

: quallty.

iii) Activities authorized by a National Marine Sanctuary
permit. (Such permits may be granted if NOAA finds that the
proposed .activity will: further research related to
Sanctuary resources; further the educational, natural or
historic resource value of the Sanctuary; further salvage
recovery operations in or near the Sanctuary in connection
with a recent air or marine casualty; or assist in managing
the Sanctuary.)

iv). Activities authorized by a valid lease, permit, other
authorization or right in existence on the effective date of
Sanctuary designation, provided that the holder complies
with any terms and conditions on the exercise of such
authorization or right imposed by NOARA as a condition of
certification as. deemed necessary to achieve the purposes
for which the Sanctuary is designated.

v) Activities authorized by a valid lease, permit or other
authorization issued ‘after the effective date of Sanctuary
designation, provided that NOAA notifies the applicant and
authorizing agency that it does not object to issuance of
the authorization and the applicant complies with any terms
and conditions NOAA deems necessary to protect Sanctuary
resources and qualltles.
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(k) Regulatory prohibitions 2, 4, 5, 8, and 14 would not
apply to necessary activities conducted in areas of the Sanctuary
outside the no~activity zones and incidental to exploration for,
development of, or production of oil or gas in those areas.

(¢) In no event would NOAA be allowed to issue a permit
authorizing, or otherwise approve, the exploration for,
development of, or production of oil, gas, or minerals in a no-
activity zone.

The affirmative requirement imposed by Alternative 1 is, in
areas of the Sanctuary where o0il, gas and mineral activities
would be allowed (i.e., outside the no-activity zones) to shunt
all drilling cutting and fluids to the seabed through a downpipe
that terminates an appropriate distance, but no more than ten
meters, from the seabed.

Prohibitions, restrictions and conditions validly imposed by
any other Federal authority would remain in effect, provided,
however, that if any valid regulation issued by any other Federal
authority, regardless of when issued, conflicts with a Sanctuary
regulation, the regulation deemed by NOAA as more protective of
Sanctuary resources and qualities shall govern.

Regulatory/Boundary Alternative 1 is compatible with the
existing MMS regime for OCS 0il exploration and development and
the Coral Fishery Management Plan for the Flower Garden Banks
HAPC. The no-activity zone boundaries follow the 100 m (328 ft)
isobaths around each Bank, and include some areas outside of the
©100 m isobath. The horlzontal distance between the 50 m
isobaths, which contain the coral reef zones, and the 100 m
isobaths is 400 to 4,430 m (1,300 to 14,500 ft) at the East Bank
(Bright, 1977) and 300 to 1,000 m (1, 000 to 3,300 ft) at the West
Bank (Bright and Pequegnat, 1974).

The preferred alternative would thus provide adequate buffer
zones around the Flower Garden Banks coral reefs to protect them
from damage resulting from large-vessel .anchoring. NOAA has the
authority under existing international law, and NOAA intends. to
apply its anchoring regulations, including prohibition, to
foreign flag vessels. . This view is shared by the Department of
State and Congress. NOAA consulted with the Department of State
as the requlations were being drafted. .

2. Regulatory/Boundary Alternative 2

This alternative establishes a sanctuary area of 25.94
square nautical miles (88.97 square km), 12.93 square nautical
miles (44.35 square km) at the East Bank and 13.01 square
nautical miles (44.62 square km) at the West Bank. The
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alternative encompasses all waters within the 100 meter isobaths
surrounding each of the two Banks (Figure 14). The regulatory
regime under this alternative would be identical to the one
embodied in Alternative 1, except:

A. (1) would be changed to read:

Exploring for, developing or producing oil, gas or minerals
within the Sanctuary.

B. Because of the change in (1), (6) would be shortened to
delete the exception for drilling cuttings and fluids; (b),
regarding regulatory prohibitions 2, 4, 5, 8, and 14, would
be deleted; and the shunting requirement would be deleted.

This alternative, like the preferred alternative, would
provide management "tailored to specific resources" in accordance
with the goals of the National Marine Sanctuary Program, and it
is compatible with existing MMS stipulations and the Coral
Fishery Management Plan. However, the 100 - m isobaths around the
Banks are so irregular that the boundaries cannot be plotted by
geographic coordinates for enforcement purposes.

3. Regulatory/Boundary Alternative 3

This alternative would establish a sanctuary of 259.22
square nautical miles (889.09 square km) and would encompass an
area of approximately four nautical miles (7.4 km) around the
Banks (Figure 14). As with Alternative 1, the sanctuary would be
divided into two different regulatory zones: (1) the core, no-
activity zones (see Status Quo Alternative) and (2) the remaining
buffer area extendlng from the no-activity zones to the sanctuary
boundaries.

In addition to the sanctuary requlations described under the
preferred alternative, the following restrictions would apply:

(a) In areas of the sanctuary outside the no-activity
zones: ,
(1) Bulk discharges of drilling fluids or
drilling muds must be found by NOAA to be
consistent with the purpose of the sanctuary
and to result in no significant adverse
impact to sanctuary resources.

(2) The effects of this discharge of
drilling fluids, drilling muds, cuttings or
produced water, must be certified by NOAA to
be adequately monitored. Such certification
shall include the condition that it shall be
revoked or suspended if the monitoring
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discloses significant adverse impacts on
sanctuary resources. »

(b) Permits issued prior to the effective date of
these regulations are not subject to the monitoring
certification requirements of this section for a period
of one year from such effective date.

In substance, this was the preferred alternative in the
proposed rules for the Flower Garden Banks National Marine
Sanctuary published on June 26, 1980 (45 Federal Register 43205)
(1980). As noted in Part I, Section E, History of the Proposal,
after these reqgulations were proposed NOAA dropped the site from
consideration as a national marine sanctuary.

This alternative would protect Flower Garden Banks resources
and incorporate the entire 4-mile zones established by MMS around
the Banks. NOAA recognizes that activities occurring in the 4-
mile zones may potentially generate pollutants that could
threaten the significant resources of the Flower Garden reefs.
NOAA therefore agrees that the reefs must be protected from the
possible adverse impacts of buffer zone activities. Alternative
1 requires drilling operations to comply with a sanctuary
regulation prohibiting discharges and deposits that enter the
sanctuary and injure a sanctuary resource or quality. NOAA
believes that this regulation, applying to other discharges and
deposits as well as drilling wastes, provides broad protection to
sanctuary resources. NOAA has also modified Alternative 1 by
including a shunting requirement for oil and gas activities in
the sanctuary (which are allowed only in the areas outside the
no-activity zones).

The goal of the National Marine Sanctuary Program is to
designate discrete areas of special national significance to
promote effective conservation of their resources, in this case
the coral and associated resources within the 100 meter isobaths
surrounding each of the Flower Garden Banks. These coral reef
areas are particularly susceptible to anchor damage, but they
would be adequately protected under the preferred altermnative.
NOAA is of the opinion that the Alternative 1 boundaries, which
encompass the present boundaries of the no-activity zones,
rounded out to allow more easy identification of the boundaries
of the sanctuary for enforcement purposes, are more in keeping
than the Alternative 3 boundaries with section 922.1(c) (2) of the
National Marine Sanctuary program regulations (15 CFR Part 922),-
which states that sanctuary size will be no larger than necessary
to ensure effective management.

With respect to activities within the no-activity zones,
NOAA agrees that the alternative 3 provision explicitly
prohibiting hydrocarbon exploration, development or production
within these zone provides stronger protection than the
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prohibition on altering the seabed, the primary means of
regulating hydrocarbon activities within these zones under
Alternative 1. NOAA has therefore modified Alternative 1 by
incorporating into it an explicit prohibition of hydrocarbon
exploration, development and production activities within the
noQactivity zones. Thus modified, Alternative 1 remains the
preferred alternative.

B. Management Alternatives

Two management alternatives were identified and considered
in terms of (1) resource protection, research, and interpretation
and (2) cost-effectiveness.

1. Management Alternative 1

Under this alternative, a Project Manager on the staff of
the SRD in Washington, D.C. would oversee the management and
administration of the sanctuary, at least for the next three to
five years. Surveillance of sanctuary activities for resource
protection would rely on cooperating organizations and
individuals to report suspected violations, which would then be
investigated by an enforcement officer provided by NOAA or
contracted for on an as needed basis.

This alternative would reduce the administrative costs of
the resource protection, research and interpretation programs,
but the lack of an on-site manager would make it difficult for
management to be aware of sanctuary problems and to respond to
them effectively.

2. Management Alternative 2

Under this alternative, the preferred alternative, NOAA
would establish a site-specific management and administrative
system for the Flower Garden Banks sanctuary in an appropriate
location in the Texas/Louisiana coastal region. Using this
approach, minimum staffing needs entail the employment of a
Sanctuary Manager and secretary the first year at a cost of about
$50,000 and an assistant sanctuary manager the second year at an
additional cost of about $25,000., Office space would be leased
at an estimated cost of $10,000 per year. The total cost of this
alternative for personnel and administration is estimated at
about $70,000 the first year and $90,000 the second year.

The Sanctuary Manager would represent SRD in the day-to-day
administration and management of the sanctuary. His/her
responsibilities would include local management of the
enforcement, interpretation and research programs.
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PART IV: ENVIRONMENTAL CONSEQUENCES

In selecting institutional, boundary, regulatory, and
management alternatives for the proposed Flower Garden Banks
National Marine Sanctuary, NOAA evaluated the environmental
consequences of their implementation. This section discusses

these consequences.
Section I: Environmental Conseggencés of Alternatives

A. Sanctuary Designation--The Preferred Alternative

The preferred alternative would promote resource protection
in three ways. First, it would bolster the existing regulatory
and enforcement regime. Second, it would establish an integrated
research program focused on management-related issues facing the
sanctuary. Third, it would include an interpretation program to
strengthen public understanding of the importance of the Banks!'
coral-reef habitats and of the need for a long-term comprehensive
management framework to protect them.

1. Resource Protection Regime

The proposed designation is designed to improve the existing
regulatory regime by instituting new regulatory measures and,
where feasible, by augmenting surveillance and enforcement
activities. The primary environmental consequences of the
proposed designation would result from these measures. ' The
proposed regulations for the sanctuary include restrictions on
exploration for, development, or productlon of o0il, gas or
minerals; anchoring or otherwise mooring; discharging or
dep051t1ng materials or other matter; alteration of the seabed;
possessing various marine resources; injuring or taking or
attemptlng to injure or take sanctuary resources; possess1ng or
using explosives or releasing electrical charges; feeding fish;
and possessing (except while passing without interruption through
the sanctuary) or using fishing gear except conventional hook and
line gear. (This is a summary. See the regulations themselves
for specifics.) NOAA also proposes, for areas of the sanctuary
where o0il, gas, and mineral activities are allowed (i.e., outside
the no-act1v1ty zones), a requirement to shunt all drilling
cuttlngs and fluids to the seabed through a downpipe that
terminates an appropriate distance, but no more than ten meters,
from the seabed. - See Part III, Section II for a list of
exceptions. - The potential lmpacts of each regulation are
discussed below.
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(a) Hydrocarbon and Mineral Exploration, Development and
Production

Exploring for, developing or producing oil, gas or minerals
within the no-activity zones would be prohibited. Such
activities are currently prohibited by the MMS stipulations on a
lease-by-lease basis. This sanctuary regulation makes the
prohibition permanent. Another sanctuary regulation would make
the following MMS stipulation also permanent in the Sanctuary:
Persons engaged in the exploration for, development of, or
production of oil or gas in areas of the Sanctuary outside the
no-activity zones must shunt all drilling cuttings and drilling
fluids to the seabed through a downpipe that terminates an
appropriate distance, but no more than ten meters, from the
seabed.

(b) Vessel Anchoring

Anchoring or otherwise mooring by 'vessels of over 100 feet
in registered length would be prohibited within the sanctuary.
This and all other regulatory provisions would be applied to
foreign persons and foreign vessels in accordance with recognized
principles of international law, and in accordance with treaties,
conventions, and other international agreements to which the
United States is a party. (See also Part III Section II, A. 1.)
Anchoring under emergency conditions would not be affected, and
the prohibition would have no socio-economic impact.

The prohibition on anchoring by large vessels is considered
the most important provision in the proposed regulations for the
protection of sanctuary resources. It closes a gap in the
existing regulatory regime that has resulted in extensive damage
to the Flower Garden Banks coral reefs. The primary threat to
these reefs is presented by vessel anchoring (see Subsection B,
The Status Quo Alternative). Because the Flower Garden Banks
coral reef zones occur within the 50 m isobaths around each Bank,
this prohibition on anchoring within the Sanctuary (which is at
all points greater than or equal to the 100 m iscobath) provides
substantial protective buffer zones around the reefs (see Part
III, Section II, A. 1. Regulatory/Boundary Alternative 1). The
prohibition should cause no hardship to vessel operators.

Under the regulations, vessels of less than or equal to 100
feet in registered length would not be permitted to anchor in
areas of the sanctuary where a mooring buoy is available. They
would, however, be permitted to anchor in areas of the sanctuary
where a mooring buoy is not available provided that they use
anchor lines of soft fiber, nylon, polypropylene, or similar
material with no more than 15 feet of chain or wire rope attached
to their anchors. This provision would reduce anchor damage
caused by recreational boats while allowing continued
recreational activity.

79



Requiring recreational boats and other boats less than or
equal to 100 feet in registered length to anchor on sand flats
was considered, but does not appear to be practical. The sand
flats at the Flower Garden Banks reefs are small and are thus
difficult anchoring targets (Blood, 1978, personal :
communication). Moreover, if anchors are successfully 1owered
into these areas, they may be dragged near or into the corals
before taking hold. Such anchoring near coral heads could result
in chafing by anchor chains that damage the coral. The
restriction -on the type of anchor lines used, however, would
provide some protection even though anchoring on coral is
permitted under certain circumstances as indicated above.
Requiring recreational boaters to anchor completely outside of
the reef zone would offer more protection, but would eliminate
most recreational use of the reefs. The water beyond the reefs
is too deep for most anchoring and its distance from attractive
reef diving sites would make diving unsafe.

‘Permitting recreational boats and other boats less than or
equal to 100 feet in registered length to anchor on the reefs in
the absence of mooring buoys would involve accepting the
possibility of some continuing anchor damage to corals, but at
least such anchoring would be unlawful where buoys are installed
over the reefs. Mooring buoys could be placed in sand flats
within safe diving distance of attractive dive sites or in good
fishing areas, very few of which are over the reefs. In addition
to their use as mooring stations, these buoys could serve to mark
reef areas for navigation and survelllance by sanctuary
enforcement officers.

A potential disadvantage to a mooring buoy system is that it
could result in a concentration of recreational use in particular
areas in the sanctuary. These areas would be expected to
experience more littering, souvenir collecting, and handling of
corals than other areas of the sanctuary. Such activities,
although prohibited, can be expected to occur and to ‘impact
resources at buoy sites. Present use levels, however, would
probably not cause great impacts to resources.

If use levels increased to the polnt where severe impacts
resulted, it might be possible to mitigate the effects of
concentrated use by initiating a rotational system whereby only a
portion of the buoys would be available at any one time.
Alternatively, the buoys could be moved to spread the impact of
concentrated use more evenly throughout the sanctuary. .

The restrictions on anchoring (except the one regarding
anchoring vessels of less than or equal to 100 feet in areas of
the sanctuary where a mooring buoy is available) would not apply
to necessary activities conducted in areas of the Sanctuary
outside the no-activity zones and incidental to the exploration
for, development of, or production of o0il or gas in those areas.
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If the requlations' restrictions on anchoring and the use of
anchor lines by recreational vessels or other vessels less than
or equal to 100 feet do not adequately prevent damage to Flower
Garden Banks corals, other regulatory management options are
available. NOAA could further restrict or prohibit all anchoring.

(c) Dischargee'

It would be prohibited for any person to discharge or
deposit within the boundaries of the sanctuary any material or
other matter of any kind or description except: fish, fish parts,
chumming materials or bait used.in or resulting from fishing with
conventional hook and line gear in the sanctuary:; biodegradable
effluents incidental to vessel use and generated by marine
sanitation devices approved in accordance with Section 312 of the
Federal Water Pollution Control Act; water generated by routine
vessel operations (e.g. cooling water, deck wash down, and
graywater as defined by Section 312 of the Federal Water
Pollution Control Act) excludlng oily wastes from bilge pumplng,
or engine exhaust.

This prohlbltlon would not apply to the discharge, in areas
outside of the no-activity zones, of drilling cuttings and fluids
necessarily discharged incidental to the exploration . for,
development of, or production of oil or gas in those areas unless
-such discharge injures a Sanctuary resource or quality..
Depositing or discharging, from beyond the boundaries of the-
sanctuary,any material or other matter except for the exclusions
discussed above would also be prohibited if it enters the
sanctuary and injures a sanctuary resource or quality.
Additionally, there would be a regulatory requirement of shunting
of drilling cuttings and fluids for persons engaged in oil and
gas activities in the sanctuary outside the no-activity zones.

The discharges that probably produce the most public conceérn
are those involving oil and hazardous substances. From 1974 .to .
1981, there were 81 o0il spills of more than 1,000 barrels in U.S.
waters. Forty-one of the spills were in the Gulf of Mexico: 35
in port -and three at sea (The Futures Group, 1982). During this
period, haowever, there were only four spills of crude oil from
outer continental shelf oil and gas facilities, including.
pipelines, that were greater than 1,000 barrels. Although the
sanctuary regulations establish a scheme of strict liability and
therefore of course apply to spills, ‘spills, because they are
unintentional, cannot be totally deterred by sanctuary
regulations. It is hoped that the sanctuary regulations that
prohibit discharges will be very successful in deterring
intentional discharges and dep051ts.

The regulatlons would for example, prohibit the use in the
sanctuary of chumming materlals for purposes other than
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conventional hook and line fishing, for example to bring fish

into the area to be viewed or photographed. This practice has
been found to change the behavior of some fish in the Florida

marine sanctuaries.

These regulations would also prohibit the disposal of solid
matter, e.g., fishing lines and plastic or metal objects. Marine
mammals, turtles, and birds may eat or become entangled in solid
wastes. The Act to Prevent Pollution from Ships, as amended by
the Marine Plastic Pollution Research and Control Act of 1987,
and its implementing regulations prohibit the the disposal of
plastic or garbage mixed with plastic into the Exclusive Economic
Zone, which 'includes the sanctuary. They do not, however,
prohibit the disposal of paper, rags, glass, metal bottles,
crockery and similar refuse in the sanctuary. The sanctuary
regulations would. Such refuse may reduce the aesthetic
qualities of the reefs and thereby detract from their
recreational value and may also pose a risk to marine mannals,
turtles and birds, who may eat them. These regulations would
also prohibit dredged-material disposal within the sanctuary.

The impact of adhering to these regulations on the
operations of vessels and oil platforms is expected to be minor.
Potentially harmful wastes, i.e., wastes not falling under one of
the exceptions to the regulations, would have to be retained on
vessels until they could be disposed of properly. If a valid
regulation issued by another Federal authority conflicts with a
sanctuary regulation, the more protective regulation shall
govern.

The disposal of dredged material in Flower Garden Banks'
waters has not been proposed in the past, does not now occur, and
the area seems unlikely to become attractive for this purpose in
the future. This prohibition makes permanent the existing
situation and should thus have no burdensome impact on dredge
disposal activities. '

(d) Altering the Seabed

Altering the seabed for purposes of hydrocarbon exploration
and development is presently prohibited within the no-activity
zones by MMS lease sale stipulations. This sanctuary regulation
would prohibit drilling into, dredging or otherwise altering the
seabed for any purpose, or unintentionally, other than by
anchoring. (The regulatory restrictions on anchoring are
described above.) The requlation would also prohibit
constructing or abandoning any structure, material or other
matter on the seabed of the sanctuary. The regulation would not
apply to necessary activities conducted in areas outside the no-
activity zones and incidental to exploration for, development of,
or production of oil or gas in those areas. The regulation would
ensure the protection of sanctuary resources from, for example,
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all dredging and construction operations. It is not expected to
have any socio-economic effects. Construction of any structure
and any excavation or fill activity in the territorial sea or on
the outer continental shelf is already prohibited without a
permit from the Corps of Engineers under section 10 of the Rivers
and Harbors Act, 33 U.S.C. 403.

(e) Injuring or Removing Sanctuary Resources

It would be prohibited to injure or remove, or attempt to
injure or remove, any coral or other bottom formation, coralline
algae or other plant, marine invertebrate, brine-seep biota or
carbonate rock within the Sanctuary. This regulation would go
beyond the reqgulations implementing the coral fishery management
plan in two ways: 1) the latter regulations only cover the 50
fathom isobath; and 2) As indicated above, the sanctuary
regulation addresses more than just coral and coral reefs.

(£) Taking Marine Mammals or Turtles

It would be prohibited to take any marine mammal or turtle
within the Sanctuary, except as permitted by regulations, as
amended, promulgated under the Marine Mammal Protection Act, as
amended, 16 U.S.C. §§ 1361 et seq., and the Endangered Species
Act, as amended, 16 U.S.C. §§ 1531 et seq. This regulation would
track the Marine Mammal Protection Act and Endangered Species Act
with regard to marine mammals and turtles.

(g) catching or Feeding Fish

Injuring, catching, harvesting, collecting or feeding, or
attempting to injure, catch, harvest, collect or feed, any fish
within the Sanctuary except by use of conventional hook and line
gear would be prohibited within the Sanctuary. This regulation
would go beyond the regulations implementing the coral fishery
management plan in three main ways: 1) the latter regulations
only cover the 50 fathom isobath; 2) the sanctuary regulations
would prohibit spearfishing; and 3) the sanctuary regulations
would prohibit fish feeding. This regulation is not expected to
diminish recreational or commercial opportunities in the
sanctuary significantly. Hook and line fishing is by far the
most popular and successful method used by commercial and
recreational fishermen to catch reef fish. During the period
1972-1974, 94 percent of all reef fish taken were caught with
handlines. This fishing method would not be restricted by the
sanctuary requlations, except, however, that use of bottom
longlines would be prohibited and fishing with bottom longlines
is already prohibited with the 50 fathom isobath by the
regulations implementing the fishery management plan for coral
and coral reefs. 50 CFR Part 638.

83



Fish feeding would be prohibited because it is believed to
significantly alter the behavior of fish by disrupting normal
feeding patterns.

(h) Possession of Resources

The sanctuary regulations would also prohibit the following:
possessing within the Sanctuary (regardless of where taken,
collected, caught, harvested or removed) any carbonate rock,

- coral or other bottom formation, coralline algae or other plant,
marine invertebrate, brine-seep biota, or fish (except for fish.
caught by use of conventional hook and line gear). The
regulations implementing the coral fishery management plan do. not
contain a prohibition on possession. This sanctuary regqgulation
would aid the enforcement of the prohibitions discussed under
(e), (f) and (g) above. : ‘

(i) -Possession of Fishing Gear

Possessing or using within the Sanctuary, except possessing
while passing without interruption through it, any fishing gear,
device or equipment except conventional hook and line gear would
be prohibited. The regulations implementing the coral reef
fishery management plan do not contain a prohibition on
possession, only use. This regulation would aid the enforcement
of the sanctuary regulation discussed under (g).

(j) Possession or Use of Explosives or Release of Electrical

Charges

Possessing or using explosives or releasing electrical
charges within the Sanctuary would be prohibited. The intent of
this prohibition is to protect Sanctuary resources from the
harmful effects of explosives and electrical charges. The
regulations implementing the fishery management plan for reef
fish in the Gulf of Mexico, 50 CFR Part 641, already prohibit the
use of explosives to take reef fish and prohibit vessels . in the
reef fish fishery from possessing any dynamite or similar
exp1051ve substance. The use of explosives and electrical charges
in seismic operations, for example, has been documented to be
lethal or damaging to fish eggs and larvae, disturbing to fish
and other marine life, and possibly destructive to commercial

fishing gear (Gulf of Mexico Sales 131, 135, and 137: Central,
Western and Eastern Planning Areas DEIS, USDOI, MMS, 1990).

One exception to the Sanctuary regulatory prohibition has
been carved out in order to allow necessary activities conducted
in areas of the Sanctuary outside the no-activity zones and
incidental to exploration for, development of, or production of
0il or gas in those areas.
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(k) Enforcement

The impact of the enhanced surveillance and enforcement
efforts focused on sanctuary resources should be beneficial.
Enforcement at the sanctuary will focus on a coordinated program
with emphasis on resource protection at the Banks rather than an
elaborate surveillance and enforcement presence.

2. Research and Interpretation

The impacts resulting from the implementation of the
research and interpretation programs are expected to be positive.
The research program should result in a coordinatéd mechanism for
studying the sanctuary's resources -and developing effective
management strategies. The research program would provide a
coordinated effort to obtain management-oriented data  on the
sanctuary environment and resources and possible impacts on them
resulting from projected levels of human activity. These data
can then be used in formulating measures to preserve the health
of sanctuary resources.

The interpretation program would improve public awareness of
the importance and fragility of the Flower Garden Barks resources
and thus engender support for resource protection efforts. The
program would provide audiovisual material, exhibits, and other
information products for 1nd1v1duals, schools and interested
groups.

3. Boundary Alternatives

All three regulatory/boundary alternatives would protect the
coral and associated resources at the Banks. Both of the first
two regulatory/boundary alternatives provide protection to the
areas of significant coral and associated resources, but the
second, the preferred alternative, would present fewer
enforcement problems because it rounds out the Sanctuary
boundaries so they can be plotted by geographic coordinates for
enforcement purposes. The third alternative would also protect
the critical core areas of the Flower Garden Banks coral reefs,
but it would incorporate the entire: 4-m11e zones establlshed by
MMS around the Banks. .

NOAA recognizes that activities occurring in the 4-m11e
zones may potentially generate pollutants that could threaten the
significant resources of the Flower Garden reefs. NOAA therefore
agrees that the reefs must be protected from the possible adverse
impacts' of buffer zone activities. 'Alternative 1 requires
drilling operations comply with a sanctuary regulation
proh1b1t1ng discharges and deposits that enter the sanctuary and
injure a sanctuary resource or quality. NOAA believes that this:
regulation, applying to other discharges and deposits as well as
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drilling wastes, provides broad protection to sanctuary
resources. NOAA has also modified Alternative 1 by including a
shunting requirement for oil and gas activities 'in the sanctuary
(which are allowed only in the areas outside the no-activity
zones). NOAA is therefore of the opinion that the Alternative 1
boundaries, which encompass the present boundaries of the no-
activity zones, rounded out to allow more easy identification of
the boundaries of the sanctuary for enforcement purposes, are
more in keeping than the Alternative 3 boundaries with section
922.1(c) (2) of the National Marine Sanctuary program regulations
(15 CFR Part 922), which states that sanctuary size will be no
larger than necessary to ensure effective management.

With respect to activities within the no-activity zones,
NOAA agrees that the Alternative 3 provision explicitly
prohibiting hydrocarbon exploration, development or production
within these zones provides stronger protection than the
prohibition on altering the seabed, the primary means of
regulating hydrocarbon activities within these zones under
Alternative 1. NOAA has therefore modified Alternative 1 by
incorporating into it an explicit prohibition of hydrocarbon
exploration, development and production activities within the no-
activity zones. Thus modified, Alternative 1 remains the
preferred alternative.

4, Management Alternatives

Alternative 1 is less costly, but Alternative 2 is far more
effective in day-to-day management and in responding to emergency
situations.

B. The Status Quo Alternative

Under the status quo, the Flower Garden Banks would not have
the degree of management or protection warranted by the
significance of their marine resources. In the existing regime,
management is provided by individual Federal agencies, each of
which is responsible for regulating specific activities under the
authority of statutes directed to specific and sometimes narrow
objectives. Although this regime is able to provide some degree
of protection to Flower Garden Banks resources against most
potentially damaging human activities, it, for example, provides
no protection from the effects of anchoring by large vessels,
considered the most seriocus continuing threat to the Flower
Garden Banks coral reefs (MMS, 1987), and it provides less
protection from discharges and harmful fishing practices than
would sanctuary regulations.

The MMS stipulations (see Part III, Section I), prevent most
of the impacts to the Flower Garden Banks that may result fron
oCS oil and gas development. Such impact producing factors
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include o0il spills, blowouts, structure emplacement, and drilling
discharges, as well as anchoring by vessels engaged in drilling
and production activities. The protection provided by the MMS
stipulations, however, is not permanent. The stipulations are
imposed on a lease-by-lease basis and can be modified or
eliminated at any time.

0il spills may result from sea-surface sources (tanker
accidents, platform leaks) and seafloor sources (pipeline
accidents, oil well blowouts). Most small spills occur from
surface sources, while medium-sized or large spills are equally
likely to occur from surface or seafloor sources. Although it is
possible that spills from seafloor sources could impinge directly
on the Banks and cause significant adverse impacts to the biota,
the probability of such a spill occurring and reaching the Flower
Garden Banks is low (MMS, 1987). The threat of a seafloor spill
directly over the Banks has currently been eliminated by MMS'
establishment of the no-activity zones. If a subsurface spill
were to occur under normal conditions nearby, the contaminants,
instead of being deposited on the reefs, would be swept around
the banks by the subsurface currents (Rezak et al., 1985).

The Flower Garden Banks coral reefs are also currently
protected from the effects of o0il industry construction and
drilling discharges by the MMS stipulations. Construction
activities by the 0il industry are prohibited within the no-
activity zones, and restrictions on the disposal of drilling
wastes within four mile zones beyond the no-activity zones
require them to be shunted to the bottom. The MMS notes (MMS,
1987) that "shunting of drilling effluent to the nephloid layer
contains the effluent to a level deeper than the level of the
living reef of a high relief topographic feature. Shunting is
therefore an effective measure for protecting the biota of high
relief topographic features (Bright and Rezak, 1978; Rezak and
Bright, 1981; and NAS, 1983). Biological effect on the benthos
from the deposition of unshunted discharge is mostly limited to
within 1,000 m of the discharge (NAS, 1983)."

A large blowout occurring near a biologically sensitive area
could have severe environmental consequences. Large amounts of
sediment resuspended by a blowout could smother coral communities
causing mortality. Accordingto MMS (MMS, 1987), the biological
stipulation "would not protect the banks from the adverse effects
of..... a large blowout on a nearby oil or gas operation.
Fortunately, blowouts are rare in the Gulf." Because of their
rarity, blowouts generally pose far less environmental risk than
do o0il spills. Since 1970, no oil spill of 1 bbl or more has
occurred as a result of a blowout during drilling operations.
Moreover, the amount of oil pollution during blowouts has been
decreasing. The amount of gas escaping during a blowout is
difficult to determine; however, no identifiable environmental
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damage was caused by blowouts during the perlod 1979 1984 (MMS,
1987).

Aside from their rarity, ‘blowouts are unlikely to damage the
Flower Garden Banks because of the greater depth of the water
outside of the no-activity zones where drilling may occur. The
flow of water at the base of the Flower Garden Banks is so
strongly stratified that little vertical motion is possible as
the flow encounters the banks. ' The flow then diverges -around the
banks with a very modest vertical excursion (on the order of 10
m) on the point of the banks where the flow diverges (Rezak et
al., 1985). Consequently, the contaminants from blowouts ‘would
normally be swept around the banks by the currents 1nstead of
being dep051ted on the reefs. :

The Flower Garden Banks are not as well protected from the
impact of other activities as they are from oil and gas _
exploration and development. The amount of petroleum entering
Gulf waters from vessels engaged in maritime transportation, most
of it as the result of operational discharges from tankers, is
eight times the amount caused by offshore oil exploration and
production (MMS, 1987). Although the Clean Water Act (CWA)
provides for the establishment of the National Contingency Plan
to contain, disperse, or remove 0il and hazardous substances
after a spill (Part II, Section III), neither this act nor the
Protocol of 1978 Relating to the International Convention for the
Prevention of Pollution from Ships, 1973, contains a general
prohibition on the discharge of 0il and hazardous substances into
waters beyond 50 nautical miles (93 km) from the shore. The
Flower Garden Banks, being more than twice that distance from
shore and only 6 nautical miles (11 km) from a major shipping
fairway, are located in a general area where vessel discharges of
oil or oily mixtures mlght be expected.

Small surface spills, however, are unlikely to have any
significant impact on the health of Flower Garden Banks corals.
0il from surface spills, driven into the water column to depths
of 33 ft (10 m), is found only at concentrations several orders
of magnitude lower than those shown to have an efféct on corals.
0il released in surface spills and driven 50 ft (15 m) deep to
the shallowest point on the Flower Garden Banks would be in such
low concentrations that it would have no impact on these reefs
(MMS, 1987).  Chronic oil pollution in shallow waters above the
reefs could, however, ‘damage the environment aesthetically and
thus detract from the recreational value of the area.

Although the CWA does not specifically prohibit the
discharge of o0il and other hazardous substances in the vicinity
of the Flower Garden Banks, it does prohibit such discharges in
harmful quantities "which may affect natural resources...under
the exclusive management authority of the United States."
Moreover, the EPA permit under the National Pollutant Discharge
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Elimination System for discharges near the Flower Garden Banks
requires compliance with the MMS biological stipulations that
establish no-activity zones and requiring shunting in buffer
zones beyond. If these stipulations cease to be applied, EPA may
require a variety of restrictions, including limitations on
discharge rates or a full prohibition on discharges. Further,
the 0il Pollution Act of 1990 provides that any party responsible
for the discharge, or the substantial threat of discharge, of oil
into the Exclusive Economic Zone is liable for removal costs and
damages.

‘The Act to Prevent Pollution from Ships, as amended by the
Marine Plastic Pollution Research and Control Act of 1987, and
its implementing regulatlons prohibit the disposal of plastic or
garbage mixed with plastic into the Exclusive Economic Zone.

They do not, however, prohibit the disposal 12 nautical miles and
more from the nearest land of paper, rags, glass, metal bottles,
crockery and similar refuse. Such litter may reduce the :
aesthetic qualities of the reefs and thereby detract from thelr
recreational value and may also pose a risk to marine mammals,
turtles and birds, who may eat them.

Anchoring in the no-activity zones by vessels engaged in oil
and gas exploration and development activities is prohibited on a
lease by lease basis by MMS, but neither MMS nor NMFS has the
authorlty to requlate anchorlng by other vessels, e.g., vessels
engaged in maritime commerce. Thus anchoring by these vessels
continues to pose the greatest continuing threat to Flower Garden
Banks resources.

A good example of the extent of damage caused by anchoring
is contained in a report prepared by Continental Shelf
Associates, Inc. (1984), describing the October 1983 anchoring by
a tug, M/V NICK CANDIES, and tow barge at the East Flower Garden
Banks (see Part II, Section II, C. 5. Anchoring). The impacted
area was on the coral reef between 55 and 90 ft (17 m and 27 m)
depths. Newly broken and overturned coral heads, gouges and
abrasions were observed in a band approximately 10 ft (3 m) wide
extending for 200 ft (61 m) or so across the shallower portion of
the anchor drag. The band of damage narrowed to about 5 ft (1.5
m) in deeper water, but extended for an additional length of 400
ft (122 m). Damage was considerably less on the deeper part of
the drag. Swimming approximately 150 ft (46 m) along the shallow
damaged area, Bright counted 205 damaged coral heads (Bright,
1985b). The "softer" corals (Colpophyllia .and Diploria) suffered
more extensive disruption than did the more solidly built forms
(e.dg. Montastrea).

The NMFS regulations implementing the coral fishery
management plan make it unlawful without a scientific or
educational permit to fish for coral or to use toxic chemicals to
take fish or other marine organisms. Fishing with botton
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longlines, traps, pots or bottom trawls is also prohibited. (See
Part III, Section I). The proposed Flower Garden Banks marine
sanctuary regulations are substantially similar (see Part III,
Section II), but the sanctuary regulations would apply within the
100 m (328 ft) isobath around each Bank, whereas the NMFS
regulations apply within the 50 fathom (300 ft) isobath only. ‘
Further, the sanctuary regulations would prohibit spearfishing
and fish feeding. Moreover, the penalties for violating
sanctuary regulations would be more severe than those for
violating the regulations issued under the coral fishery
management plan. Sanctuary regulations should therefore be more

effective in deterring prohibited activities.

Finally, little literature or other educational information
on the Flower Garden Banks and its habitat values is available to
the general public. The public is largely unaware of the Banks'
existence. Consequently, there is no informed public that can
appreciate the worth of its resources and support efforts to
protect themn.

Under the status guo alternative, existing activities and
controls will continue as presently administered. Although this
regime affords some protection to Flower Garden Banks reefs, it
does not provide the protection needed, especially from large-
vessel anchoring. Despite the widely acknowledged natural
significance of the Banks, there is no comprehensive plan for the
management of the Banks' resources and no organizational
structure to coordinate research and regulation and apply
research findings to the resolution of management issues.

Section II: Unavoidable Adverse Environmental Effects

No unavoidable adverse environmental impacts due to the
implementation of the management plan and regqulations are
foreseen.

Section III: Relationship Between Short-Term Uses of the

Environment and the Maintenance and Enhancement of Long-Term
Productivity

Sanctuary designation emphasizes the importance of the
natural resources of Flower Garden Banks. The gquality of the
Flower Garden Banks' environment is still pristine. Designation
provides long-term assurance that the natural resources of the
area will be available for future use and enjoyment, particularly
in terms of research and public awareness of the marine
environment. Implementation of the preferred alternative ensures
that changes in use patterns which could degrade Bank
environments are monitored.
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The interpretation and surveillance/enforcement programs
will provide information, management and protection that develops
a foundation for wise public use of the area and results in long-
term productivity. Similarly, information collected in the
research program will assist Federal managers in making better
management decisions. Better management will in turn help
resolve use conflict and mitigate the adverse impacts of human
activities.
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College Station, Texas
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Sanctuaries and Reserves Division, NOAA

Ms. Annie Hillary - Senior Project Manager
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Mr. Joseph Uravitch - Chief
Sanctuaries and Reserves Division, NOAA

Mr. William Windom - Projéct Manager
Sanctuaries and Reserves Division, NOAA

92



PART VI: LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS RECEIVING
COPIES



PART VI: LIST OF AGENCIES, ORGANIZATIONS, AND PERSONS RECEIVING

COPIES

Federal Agencies

Advisory Council on Hlstorlc Preservatlon
Council on Environmental Quality
Department of Agriculture

Department of the Air Force

Department of the Army

Department of the Army/Corps of Engineers
Department of Commerce

Department of Defense

Department of Energy

Department of the Interior

Department of Justice

Department of the Navy

Department of State o

Department of Transportation
Environmental Protection Agency

Federal Emergency Management Agency -
Federal Energy Regulatory Commission

Gulf of Mexico Flshery ‘Management Council
Marine Fisheries Advisory Commlss1on ‘
Marine Mammal Commission ’
Maritime Administration

National Science Foundation

U.S. Coast Guard

Congressional

Committee on Commerce, Science, and Transportatlon,».
United States Senate ‘
Committee on Merchant Marine and Flsherles,
U.S. House of Representatives
Honorable Lloyd Bentsen, United State Senate
Honorable John B. Breaux, United States Senate
Honorable Phil Gramm, United States Senate
Honorable J. Bennett Johnston, United States Senate
Honorable Michael A. Andrews,

U.S. House of Representatives

Honorable
Honorable
Honorable
Honorable
Honorable
Honorable
Honorable
Honorable
Honorable
Honorable
Honorable
Honorable

Bill Archer, U.S. House of Representatives

Lindy Boggs, U.S. House of Representatives -

Jack Brooks, U.S. House of Representatives

Tom DelLay, U.S. House of Representatives

E. (Kika) de la Garza, U.S. House of Representatives
Jack Fields, U.S. House of Representatives

Jimmy Hayes, U.S. House of Representatives

Craig A. Washington, U.S. House of Representatives .
Bob Livingston, U.S. House of Representatives
Solomon P. Ortiz, U.S. House of Representatives

W. J. (Billy) Tauzin, U.S. House of Representatives
Charles Wilson, U.S. House of Representatives
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State Government and Agencies

Honorable
Honorable
Honorable
Louisiana
Louisiana
Louisiana
Louisiana
Louisiana
Louisiana
Louisiana
Louisiana
Louisiana
Louisiana

Texas
Texas
Texas
Texas
Texas
Texas
Texas
Texas
Texas

Bill Clements, Governor of Texas

Buddy Roemer, Governor of Louisiana

Debre Danburg, Texas House of Representatlves
Coastal Management Program

Department
Department
Department
Department
Department

Geological

of Culture, Recreation and Tourlsm
of Environmental Quality. S
of Natural Resources

of State

of Wildlife and Flsherles
Survey

Office of Intergovernmental Affalrs
Office of State Parks

State Office of Conservation
President, Louisiana Senate

Speaker, Louisiana House of Representatives
Speaker, Texas House of Representatlves
Speaker Pro-Tem, Texas Senate

Interest Groups

Alliance
Anadarko
American
American
American
American

" American

American
Anerican
Anmerican
American

for Environmental Education,
Petroleum Corporation
Association of Port Authorltles

Bureau of Shipping

Conservation Association

Fisheries Society . e :

Gas Association ' oo ‘ ot
Institute of Merchant Shlpplng

Littoral: Society .

Petroleum’ Institute

Recreation Coalition

Attorney General :

Committee on Natural Resources .

General Land Office C :

Governor's Office of - Budget and Plannlng

Office of Intergovernmental Affairs

Office of State~-Federal Relations S
Parks and Wildlife Department : N
Secretary of State

Tourist Development Agency

Inc.

Americans for the Environment
Amoco Production Company -
Atlantic Richfield Company
Audubon Society
Boating Industry Ass001atlon
CONOCO Inc.
Center for Law and Soc1a1 Pollcy

Center for Marine Conservation.

Cities Service 0il and Gas Corporation

Citizens Advisory Committee on the Gulf In1t1at1ve
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Citizens Environmental Coalition

Clean Water Action Project

Coast Alliance

Coastal Society

Coastal States Organization

Conservation Education Association
Conservation Foundation

Conservation Fund

Continental 0il Company

Continental Shelf Associjiates

Council of State Planning Agencies

Council on Ocean Law

Cousteau Society

Defenders of Wildlife

Edison Electric Institute

El Paso Natural Gas Company

Environmental Action Foundation
Environmental Defense Fund, Inc.
Environmental Law Institute

Environmental Policy Center

Environmental: Policy Institute

Exxon Company, U.S.A.

Federation of American Controlled Shipping
Friends of the Earth

Galveston Bay Foundation

Galveston Island Diving Association
Greenpeace '

Gulf and Caribbean Fisheries Institute
Gulf Coast Authority

Gulf 0il Exploration and Production Company
Houston Sierra Club

Houston Sportsmen's Club

Houston Underwater Club

Institute for the Human Environment
International Association of Fish and Wildlife Agencies
International Oceanographic Foundation
Izaak Walton League of America, Inc.
Louisiana University Marine Consortium
Iouisiana Wildlife Federation

Marine Science Institute

Marine Technology Society

Mobile 0il Corporation

National Association of Conservation Districts
National Association of Counties

National Association of State Recreation Planners
National Audubon Society

National Coalition for Marine Conservation
National Federation of Fisherman

National Fisheries Institute

National Marine Education Association
National Maritime Council

National Ocean Industries Association
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National Parks and Conservation Association
National Recreation and Parks Association
National Wildlife Federation
Natural Resources Defense Council
Nature Conservancy

New Orleans Steamship Association
Oceanic Society

Petroleum Information Corporation
Port of Corpus Christi Authority
Port of Houston Authority

Port of Lake Charles

Port of Orange

Resources for the Future

Rigs to Reefs Company

Rinn Boats, Inc.

Shell 0il Company

Sierra Club

Sport Fishing Institute

Sportsmen's Clubs of Texas, Inc.
Standard 0il Company

Texaco, Inc.

Texas Conservation Foundation

Texas Environmental Coalition

Texas Shrimp Association

Texas State Aquarium

Union 0il Company

United Nations Environment Programme
United States Chamber of Commerce
United States Tourist Council

Water Pollution Control Federation
West Gulf Maritime Association
Wilderness Society

Wildlife Management Institute
Wildlife Society, Louisiana Chapter
Wildlife Society, Texas Chapter
World Resources Institute

World Wildlife Fund - U.S.

97



PART VII: REFERENCES



PART VII: REFERENCES

Abbott, R.E. 1975. "The Faunal Composition of the Algal-Sponge
Zone of the Flower Garden Banks, Northwest Gulf of Mexico." M.S.
Thesis, Department of Oceanography, Texas A&M University, College
Station. ‘

Abbott, R.E. 1979. "Ecological Processes Affecting the Reef
Coral Population at the East Flower Garden Bank, Northwest Gulf
of Mexico." Ph.D. Thesis, Department of Oceanography, Texas A&M
University, College Station.

Antoine, J.W., W. Bryant and B. Jones. 1967. "Structural
features of continental shelf, slope, and scarp, northeastern
Gulf of Mexico." AAPG Bull. 51, pp. 257-262.

Bakas, G.J. 1966, "Some relationships of fishes to benthic:
organisms on coral reefs." Nature 210 (5033), pp. 280-~284.

Bakas, G.J. 1969. Feeding and energetics in shallow marine

waters." International Review of Gen. and Expertl. Zool. 4, pp.
275-369. :

Blood, A. 1978. Personal communication. Charter boat captain,
Port Arthur, Texas.

Bright, T.J. 1977. "Coral reefs, nepheloid layers, gas seeps
and brine flows on hard-banks in the northwestern Gulf of
Mexico." Proc. Third Int. Coral Reef Symp., University of
Miami, Rosenstiel School of Marine and Atmospheric Science, 1,
pp. 39-46.

Bright, T.J. 1983. "Flower Garden reefs - Fragile Beauty."
Texas Parks & Wildlife 41 (4), pp. 8-11.

Bright, T.J. 1985a. Enclosure to letter dated July 26.
Professor, Texas A&M University, College Station, Texas.

Bright, T.J. 1985b. Enclosure to letter dated September 26.
Bright, T.J. 1986. Personal communication.
Bright, T.J. and Cara Cashman. 1974. "Fishes." 1In T.J. Bright

and L.H. Pequegnat, Eds., Biota of the West Flower Garden Bank.
Houston: Gulf Publishing Company, pp. 339-409.

Bright, T.J., C. Combs, G. Kraemer, and G. Minnery. 1982. 1In
Environmental Studies at the Flower Gardens and_ Selected Banks.
Final Report to U.S. Department of the Interior, Minerals
Management Service, Contract #Aa851-CTO-25, Chapter III, NTIS
Order No. PB83-101303, pp. 39-102.

29



Bright, . T.J., G.:P. Kraemer; G.A. Minnery,; and S.T. Viada. 1984.
"Hermatypes of:‘the Flower Garden Banks." Bull. Mar. Sci., 34
(3), pp. 461-176, , . . _

Bright, T.J., P.A. LaRock,:.R.D. Lauer, and J.M. Brooks. 1980.
"A brine seep at the East Flower Garden Bank, northwest Gulf of
Mexico." Int. Rev. Gesamten Hydrobiol., 65, pp. 535-549.

Bright, T.J.:.and L.H. Pequegnat, Eds. Biota of the West Flower
Garden Bank. Houston' Gulf Publlshlng Company, 1974.

Bright,.T;J;, E Powell and R.'Rezak. '1980b. . "Environmental

effects of a natural brlne seep at the East Flower Garden Bank,
northwestern Gulf of Mexico." 1In R.A. Geyer, Ed., Marine

Environmental Pollution,- Elsevier Oceanography Serles, 27A. New
York, pp. 291-316. . . _ ‘ y

Bright, T.J. and R. Rezak. 1976. A Biological and Geological
Reconnaissance of Selected Topographical Features on the Texas
Continental Shelf. Final .Report to U.S. Department of the
Interior. Texas A&M University, College Station, Texas..

Bright, T.J. and R. Rezak. 1977. "Reconnaissance of reefs and
fishing banks of.-the Texas Continental. Shelf." 1In R.A. Geyer,

Ed., Submersibles agd Their Use in . Oceanography. New York,
pp. 113-150. : R . o .

Bright, T.J. and R. Rezak. 1978. Northwestern Gulf of Mexico
Topographic Features Study. Final Report to U.S. Department of
the Interior, Bureau of Land Management. Texas A&M University,
College Station, Texas. .. ~

Bright, T.J., J.W. Turnell, L.H. Pequegant, T.E. Burke, C.W.
Cashman, D.A. Cropper, J.P. Ray, R.C. Tresslar, J. Teerling,. and
J.B. Wills.- -1974. "Biotic Zonation on the West Flower Garden
Bank." In T. Bright and L. Pequegnat, Eds., Biota of the West
Flower Garden Bank. Houston: Gulf Publishing Company, pp. 4-54.

Bright, T.J., S. Viada, C. Combs, G. Dennis, E. Powell, .and G.
Denoux. 1981. ' "East Flower Garden monitoring study." In
Northern Gulf of Mexico Topographic Features Study. Final Report
to U.S. Department of the Interior, Bureau of Land Management.
Contract #AA551-CT8~- 35 Vol 3, Part C, NTIS Order No. PB81-
24876, - v S ' ‘ ,

Brooks, J. M., T J Brlght B ‘B. Bernard -and C.R. ‘Schwab. - 1979.
"Chemical aspects of a brine pool at the East Flower Garden Bank,
northwest Gulf of Mexico." Limnol. & Oceanogr., 24(4), pp. 735-

100



Burke, T.E. 1974A. "Echinoderms." In T.J. Bright and L.H.
Pequegnat, Eds., Biota of the West Flower Garden Banks. Gulf
Publishing Company, Houston, pp. 311-332.

Burke, T.E. 1974B. "Echinoderms of the West Flower Garden Reef
Bank." Master's Thesis, Department of Oceanography, Texas A&M
University, College Station. ,

Cashman, Cara W. 1973. "“Contributions to the Ichihyefaunas of
the West Flower Garden Reef and other reef sites in the Gulf of
Mexico and Western Caribbean." Ph.D. Dissertation, Department of
Oceanography, Texas A&M University, College Station.

Continental Shelf Associates, Inc. 1984. "Impact assessment
following an anchoring incident at the East Flower Garden Bank
coral reef." Report to Mobil Producing, Texas and New Mexico,’

Inc., Offshore Texas Division, The Woodlands, TX.

Cropper, Dennis A. 1973. "“Living Cheilostome Bryozoa of West
Flower Garden Bank, Northwest Gulf of Mexico." "Master's Thesis,
Department of Oceanography, Texas A&M University, College
Station.

Curray, J.R. 1960, "Sediments and history of Holocene
transgression, continental shelf, northwest Gulf of Mexico." 1In
F.P. Shepard, F.B. Phleger, and T.H. Van Andel, Eds., Recent
Sediments, Northwest Gulf of Mexico. _AAPG. Tulsa, Oklahoma, pp.
221-266. '

Defenbaugh, R.E. 1974. "Hydroids." 1In T.J. Bright and L.H.
Pequegnat, Eds., Biota of the West Flower Garden Bank. Gulf
Publishing Company, Houston, pp. 93-114.

Defenbaugh, R.E. 1976. "A Study of the Benthic
Macroinvertebrates of the Continental Shelf of the Northern Gulf

of Mexico." Ph.D. Thesis, Department of Oceanography, Texas A&M
University, College Statlon.

Department of State. 1988. Letter dated April 8 to Chief,
Marine and Estuarine Management Division, NOAA, from Deputy
A551stant Secretary for Oceans and Flsherles Affalrs. .

Dubgls, Random. . 1975. "A Comparison of the Dlstrlbutlon of the
Echinodermata of a Coral Community with that of a Nearby Rock-
Outcrop on the Texas Continental Shelf." Master's Thesis,

Department of Oceanography, Texas A&M University, College
Station. '

Edwards, G.S. 1971. Geology of the West Flower Garden Bank.
Texas A&M Sea Grant Publ., TAMU-SG-71-215,

101



Eiseman, N.J. and S.M. Blair. 1982. "New records and range
extensions of deepwater -algae from East Flower Garden Bank,
Northwestern Gulf of Mexico." Contrib. Mar. Sci., 25, pp. 21-26.

Etter, P.C. and J.D. Cochrane. 1975. Water Temperature on the
Texas~Louisiana Shelf. Marine Advisory Bulletin, Commerce.
Texas A&M Sea Grant Publ., TAMU-SG-75-604.

Futures Group. 1982. Final Technical Report, Outer Continental

Shelf 0il Spill Probability Assessment. Prepared by The Futures
Group, Glastonberry, Connecticut, for the Bureau of Land

Management, Department of the Interior.

Geraci, J.R. and D.J. St. Aubin. 1980. "Offshore Petroleum
Resource Development and Marine Mammals: a Review and Research
Recommendations." Marine Fisheries Review, Nov. 1980.

Geraci, J.R. and D. J. St. Aubin. 1982. Study of the Effects of
0il on Cetaceans. Prepared for the Department of the Interior
and cited in MMS, 1984. -

Geraci, J.R. and D.J. St. Aubin. 1983. "Fifth Interim
Report~Study of the Effects of 0il on Marine Mammals." Prepared
for MMS and cited in MMS, 1984. _

Giammona, Charles P. 1978. “Octocorals in the Gulf of Mex1co-
Their Taxonomy and Distribution with Remarks on Their
Paleontology." Ph.D. Dissertation, Department of Oceanography,
Texas A&M University, College Station.

Gittings, S.R. 1983. Hard-Bottom Macrofauna of the East Flower

Garden Brine Seep: Impact of a Long-Term, Point-Source Brine
Discharge." M.S. Thesis, Department of Oceanography, Texas A&M

University, College Station.

Glynn, P.W., R.H. Stewart, and J.E. McClosker. 1972. "Pacific
coral reefs in Panama: structure, distribution and predators."
Geologische Rundschann 61, pp. 483-519.

Goedicke, T.R. 1955. Origin of the pinnacles on the continental
shelf and slope of the Gulf of Mexico. Tex. J. Sci., 7, pp. 149-
159. . :

Gulf of Mexico Fishery Managemént Council. 1981. Final

Environmental Impact Statement for the Reef Fish Fishery of the

Gulf of Mexico. National Marine Fisheries Serv1ce, St.
Petersburg, Florida. ‘

102

¢



Harrington, D.L. 1966. "“Oceanographic Observations on the
Northwest Continental Shelf of the Gulf of Mexico: 1963-1965."
Contribution No. 329, National Marine Fisheries Service
Biological Laboratory, Galveston, Texas.

Hiatt, R.W. and D.W. Strasburg. 1960.. "Ecological relationships
of the fish fauna on coral reefs of the Marshall Islands."
Ecolog. Monog. 30 (1), pp. 65-127.

Hobson, E.S. and J.R. Chess. '1978. "Trophic relationships among
fishes and plankton in the lagoon at Enewetak Atoll, Marshall
Islands." Fish., Bull. 76 (1), pp.133-153.

Hoese, H.D. and R.H. Moore. 1977. ‘Fishes of the Gulf of Mexico,

Texas, Iouisiana, and Adjacent Waters. Texas A&M University
Press, College Station. : '

Hudson, J.H. and D.M. Robbins. 1980. "Effects of drilling mud
on the growth rate of the reef building coral, Montastrea
annularis." In R.A. Geyer, Ed., Marine Environmental Pollution,
Elsevier Oceanography Series, 27A. New York, pp. 455-470.

Humphris, C.C., Jr. 1978. "Salt movement on continental slope,
northern Gulf of Mexico." In A.H. Bouma, G.T. Moore and J.M.
Coleman, Eds., Framework Facies and 0il Trapping Characteristics

of the Upper Continental Margin, AAPG, Studies in Geology No. 7.
"Tulsa, Oklahoma, pp. 69-85.

Interagency Archeological Services. 1977. Cultural Resources .
Evaluation of the Northern Gulf of Mexico Continental Shelf.
Office of Archeology and Historic Preservation, National Park
Service, U.S. Department of the Interior, Baton Rouge, Louisiana.

Johnston, C.S. 1979. "Sources and Effects of Hydrocarbons in
the Marine Environment," The Marine Environment and 0il
Facilities. Inst. of Civil Engrs., London.

Knap, A.H., S.C.. Wyers, R.E. Dodge, T.D. Sleeter, H.R. Frith,
S.R. Smith, and C.B. Cook. 1985. "The effects of chemically and
physically dispersed o0il on the brain coral Diploria strigosa
(Dana) - a summary review." In: Proceedings, 1985 0il Spill
Conference, February 25-28, 1985, Los Angeles, CA. Washington,
DC:American Petroleum Institute, pp. 547-551.

Kraemer, G.P. 1982, "pPopulation Levels and Growth Rates of
Scleractinian Corals Within the Diploria-Montastrea-Porites Zone
of the East and West Flower Garden Banks." M.S. Thesis,
Department of Oceanography, Texas A&M University, College
Station.

103



Lange, R. 1985. "A 100 ton experimental oil spill at Halten
Bank off Norway." In: Proceedings 1985 0il Spill Conference,
February 25-28, 1985, Los Angeles, CA. Washington, DC: American
Petroleum Instltute.

Leuterman, Arthur. 1979. "The Taxonomy and Systematics of the
Gymnolaemate and Stenolaemate Bryozoa of the Northwest Gulf of
Mexico." Ph.D. Dissertation, Department of Oceanography, Texas
A&M University, College Station.

Levert, C.F. and H.C. Ferguson, Jr. 1969. "Geology of the
Flower Garden Banks, northwest Gulf of Mexico." Trans. Gulf
Coast Assoc, Geol. Soc. , 19, pp. 89-100.

Lewis, J.B. 1977. "Processes of organic production on coral
reefs." Biol. Rec. 52, pp. 305-347.

Lipka, D.A. 1974. "Mollusks." In T.J. Bright and L.H.
Pequegnat, Eds., Biota of the West Flower Garden Bank. Houston:

Gulf Publishing Company, pp. 131-198.

Maddocks, R.F. 1974. '"Ostracodes." 1In T.J. Bright and L.H.

Pequegnat, Eds. Biota of the West Flower Garden Bank. Houston:
Publishing Company, pp. 199-230,.

McAuliffe, C.D., A.E. Smalley, R.D. Groover, W.M. Welsh, W.S.
Pickle, and G.E. Jones. 1975. "Chevron Main Pass Block 41 oil
spills: chemical and biological investigation." In:

Proceedings 1975 Conference on Prevention and Control of 0il
Pollution, March 25-27, 1975, San Francisco, CA, Washington, DC:
American Petroleum Instltute.

McGrail, D.W. 1977. ¥Shelf edge currents and sediment transport
in the northwest Gulf of Mex1co." (Abs.) Trans. Am. Geophys.
Union, 58, p. 1110. ' :

McGrall, D.W. 1982. "Anomalous flow on the Outer Continental
Shelf in the Gulf of Mexico and its effect on sediment
transport.”™ (Abs.) Trans. Am. Geophys. Union, 63(3), p. 65.

McGrail, D.W. and M.R. Carnes. 1983. "Shelfedge dynamics and
the nepheloid layer." In D.J. Stanley and G.T. Moore, Eds.,
Shelf Break: Critical Interface on Continental Margins, Soc.
Econ. Paleontol. Mineral., Special Pub. No. 33, pp. 251-264.

McGrail, D.W., M. Carnes, D. Horne, T. Cecil, J. Hawkins, and F.
Halper. 1982a. In Environmental Studies at the Flower Gardens
and Selected Banks. Final Report to Minerals Management Service,
Contract #AA851-CTO-25, NTIS Qrder No. PB83-101303, pp. 103-226.

104



McGrail, D.W., M. Carnes, D. Horne, and J. Hawkins. 1982b.
Hydrographic Data Report. Northern Gulf of Mexico Topographic
Features Study. U.S. Department of the Interior, Bureau of Land
Management, Contract #AA851-CTO-25. Department of Oceanography,
Texas A&M University, Tech. Rep. #82-4T.

McGraii, D.W., T;M. Cecil} and F.B. Halper. 1982e. "Stackihg of
nepheloid and boundary layers at the shelf edge in the Gulf of

Mexico." (Abs.) Trans. Am. Geophys. Union 63, p. 988.

McGrail, D.W., F. Halper, D. Horne, T. Cecil, M. Carnes. 1982c.
Time Series Data Report.  Northern Gulf of Mexico Topographic
Features Study. U.S. Department of the Interior, Bureau of Land
Management, Contract #AA851-CTO-25. Department of Oceancgraphy,
Texas A&M Unlversity, Tech. Rep. #82-5T.

McGrail, D.W. and D. Horne. 1979. ”Currents, thermal structure
and suspended sediment distribution induced by internal tides on
the Texas Continental Shelf." Paper presented at the spring
meeting of the American Geophy51ca1 Union SANDS Symposium.

McGrail, D.W. and D. Horne. 1981. "Water and sediment dynamics
[Flower Garden Banks]." In Northern Gulf of Mexico Topographic
Features Study. Final Report to U.S. Department of the Interior,
Bureau of Land Management. Contract #AA551-CT8-35, Vol. 3 NTIS
Order No. PB81-248676, Part B, pp. 9-45. .

McGrail, D.W. and D.W. Huff. 1978. "Shelf sediment and local
flow phenomena: inh situ observations." _(Abs.) Program AAPG—-SEPM
Annual Convention, p. 93. : : . _ :

McGrail, D.W., D.W. Huff, and 8. Jenkins. 1978. "Current
measurements and dye diffusion studies." . In T. Bright and R.
Rezak, Eds., Northwestern Gulf of Mexico Topographic Features
Study. Final Report to the U.S. Department of the

Interior, Bureau of Land Management. Contract #AA550-CT7-15,
NTIS Order No.PB-294-769/AS, pp. III-3 to III-72..

McGrail, D.W. and R.,Rezak.,v1977. "Internal waves and the .
nepheloid layer on continental shelf in the Gulf of Mexico."
Trans. Gulf Coast Assoc. Geol. Soc., 27, pp. 123~ 124

McGrail, D.W., R. Rezak, and T.J. Bright. 19824. Env1ronmenta1
Studies at the Flower Gardens and Selected Banks. Northwest Gulf
of Mexico, 1979-1981. Final Report to Minerals Management
Service, Contract #AA851-CT0O-25, NTIS Order No. PB83-101303.

Minerals Management Service, U.S. Department of the Interior.
1984. Final Environmental Impact Statement, OCS Sale No. 90.
Minerals Management Service, Atlantic OCS Region, Vienna,
Virginia.

105



Minerals Management Service, U.S. Department of the Interior.

1986a. Final Environmental Impact Statement, Proposed 0il and

Gas_lease Sales 110 and 112. Minerals Management Service, Gulf
of Mexico OCS Region, Metairie, Louisiana.

Minerals Management Service, U.S. Department of the Interior.
1987. Final Environmental Impact Statement, Proposed 0il and Gas
Lease Sales 113/115/116. Minerals Management Service, Gulf of
Mexico Region, Metairie, Louisiana.

Minnery, Gregory. 1984. "Distribution, Growth Rates and
Diagenesis of Coralline Algal Structures on the Flower Garden
Banks, Northwestern Gulf of Mexico." Ph.D. Dissertation,
Department of Oceanography, Texas A&M University, College
Station.

National Academy of Sciences, National Research Council - Marine

Board. 1983. Drilling Discharges in the Marine Environment.
National Academic Press. Washington, D.C. cited in MMS, 1984.

Naval Ocean Surveillance Information Center (since abolished).
1978. Computer analysis of merchant vessel traffic, January-June
1978.

Nowlin, W.D., Jr. 1972. "Winter circulation patterns and
property distributions." 1In L.R.A. Capurro and J.L. Reid, Eds.,

Texas A&M University Oceanographic Studies, Vol. 2. Houston:
Gulf Publishing Company, pp. 3-53.

Nowlin, W.D., Jr., and H.J. McLellan. 1967. “A characterization

of the Gulf of Mexico waters in winter." J. Mar. Res, 25(1), pp.
29-59. ' :
Nowlin, W.D., Jr., and C.A. Parker. 1974, M“Effects of a cold-

air outbreak on shelf waters of the Gulf of Mexico." J. Phys.
Oceanogr 4(3), pp. 467-486. .

Parker, R.H. and J.R. Curray. 1956. "Fauna and bathymetry of
banks on continental shelf, Northwestern Gulf of Mexico."™ Bull.
Am. Assoc. Petrol. Geol., pp. 2428-2439.

Pequegnat, L.H. and J.P. Ray. 1974. "Crustaceans and other
Arthropods." 1In T.J. Bright and L.H. Pequegnat, Eds., Biota of
the West Flower Garden Bank. Houston:Gulf Publishing Company,
pp- 231-290.

Pequegnat, W.E. 1970. "Deep~-water brachyuran crabs." In W.E.
Pequegnat and F.A. Chace, Jr., Eds., Contributions on the Biolodgy
of the Gulf of Mexicoe, Vol. 1. Texas A&M University, College
Station, pp. 171-204. ’ : ‘

106



Poag, C.W. 1973. "Late Quaternatry sea levels in the Gulf of
Mexico." Trans. Gulf Coast Assoc. Geol. Soc., 23, pp. 394-400.

Powell, E.N. and T.J. Bright. 1981. "A thiobios does exist-
Gnathostomulid domination of the canyon community at the East

Flower Garden brine seep." Int. Rev. Gesamien Hydrobiol., 66(5),
pp. 675-683. _ '

Powell, E.N., T.J. Bright, A. Woods, and S. Gittings. 1983.
"Meiofauna and the thiobios in the East Flower Garden Brine
Seep." Mar. Biol., 73, pp. 269~ 283.

Pulley, T.E. 1952. "“A zoogeographlc study based on the bivalves
of the Gulf of Mexico." Ph.D. Thesis, Harvard University, 215
Pp., Cambridge.

Pulley, T.E. 1963. "Texas to the tropics." Houston Geol. Soc.
Bull., 6, pp. 13-19. ' .

Pully, T.E. 1978. Personal communication. Director, Houston
Museum of Natural Science, Houston, Texas. :

Randall, J.E. 1974. "The effect of fishes on coral reefs." 1In
Proceedings of the Second International Symposium on.Coral Reefs,
I, June 22-July 2, 1973. The Great Barrier Reef Committee,
Brisbane, Australia, pp. 159-166.

Ray, J.P. 1974. "A Study of the Coral Reef Crustaceans
(Decapoda and Stomatopoda) of Two Gulf of Mexico Reef Systems:
West Flower Garden, Texas and Isla De Lobos, Veracruz, Mexico."
Ph.D. Dissertation, Department of Oceanography, Texas A&M
University, College Station.

Reid, R.O. and R. Whitaker, in press. "Numerical Model for
Astronomical Tides in the Gulf of Mexico." U.S. Army Engineer
Waterways Experiment Station, Vicksburg, Mississippi.

Rezak, R. 1977. "West Flower Garden Bank, Gulf of Mexico.”
Stud. Geol., 4, pp. 27-35.

Rezak, R. 1981. "Geology." 1In Northern Gulf of Mexico
Topographic Features Study. Final Report to U.S. Department of
the Interior, Bureau of Land Management, Contract #AA851 CcT8~35,
Vol. 1, NTIS Order No. PB83-101303, pp. 23-59.

Rezak, R. 1982a. "Geology of the Flower Garden Banks." In
Environmental Studies at the Flower Gardens and Selected Banks.
Final Report to Minerals Management Service, Contract #AA851~CTO-
25, Chapter II, NTIS Order No. PB83-101303, pp. 19-37.

107



Rezak, R. 1982b. Geology of selected banks. In Environmental
Studies at the Flower Gardens and Selected Banks. Final Report
to Minerals Management Service, Contract #AA851-CT0-25, -Chapter
VI, NTIS Order No. PB83-101303, pp. 253-300 '

Rezak, R. and T.J. Bright. 198la. Northern Gulf of Mexico
Topographic Features Study. Final Report to U.S. Department of
the Interior, Bureau of Land Management, Contract #AA551~CT8-35,
5 vols. NTIS Order Nos.: Vol. I, PB81~248650; Vol. II, PB81~-
248668; Vol. III, PB81-248676; Vol. IV, PB81-248684; Vol. V,
PB81-248692. Texas A&M University, College Station, TX.

Rezak, R. and T.J. Bright. 1981b. "Seafloor instability at East
Flower Garden Bank, northwest Gulf of Mexico." Geo-Marinelett.,
1(2), pp. 97-103.

Rezak, R., T.J. Bright, and D.W. McGrail. 1985. ' Reefs and
Banks of the Northwest Gulf of Mexico: Their Geological,
Biological, and Physical Dynamics. John Wiley and Sons: A
Wiley=-Interscience Publication. ‘

Rezak, R: and W.R. Bryant. 1973. "West Flower Garden Bank."
Trans. Gulf Coast Assoc. Geol. Soc. 23rd Annual Conv. (Oct. 24-
26), pp. 377-382.

Rezak, R. and G.S. Edwards. 1972. "Carbonate sediments of the
Gulf of Mexico." Texas A&M Univ. Ocean. Stud., 3, pp. 263-280.

Schaefer, L. 1978. Personal communication. 0il company salvage
and dive boat captain, Freeport, Texas. ' :

Sonnier, F., J. Teerling, and H.D. Hoese. 1976. "“Observations
on the Offshore Reef and Platform Fish Fauna of louisiana."
Copeia, 1, pp. 105-111.

Stafford, J.M. 1982. "An Evaluation of the Carbonate Cements
and Their Diagenesis on Selected Banks, Outer Continental Shelf,
Northern Gulf of Mexico." M.S5. Thesis, Department of
Oceanography, Texas A&M University, College Station.

Stephenson, W. and R.B. Searles. 1960. "“Experimental studies on
the ecology of intertidal environments at Heron Esland.
Australian J. Mar. Freshw. Res. 11 (2), pp. 241-267.

Stetson, H.C. 1953. "The sediments of the western Gulf of
Mexico, Part 1-The continental terraces of the western Gulf of
Mexico: 1Its surface sediments, origin, and development.” Papers
in Phys. Oceanogr. Meteorcl., M.I.T./W.H.O0.I., 12(4), pp. 1-45.

Teerling, Joyce. 1975. "A Survey of Sponges from the
Northwestern Gulf of Mexico." Ph.D. Dissertation, Department of
Biology, University of Southwestern Louisiana, Lafayette.

108



Temple, R.F., D.S. Harrington, and J.A. Martin. 1977. Monthly
Temperature and Salinity Measurements of Continental Shelf Waters
of the Northwestern Gulf of Mexico, 1963-1965. U.S. Department
of Commerce, National Oceanic and Atmospheric Administration and
National Marine Fisheries Service, Tech. Rept. #SSRF-707.

Tresslar, R.C. 1974a. "The Living Benthonic Foraminiferal Fauna
of the West Flower Garden Bank Coral Reef and Biostrome."
Master's Thesis, Department of Oceanography, Texas AgM
University, College Station.

Tresslar, R.C. 1974b. "Foraminifers." In T.J. Bright and L.H.
Pequegnat, Eds., Biota of the West Flower Garden Bank, _
Houston:Gulf Publishing Company, pp. 67-92.

Tresslar, R.C. 1974c. "Corals." 1In T.J. Bright and L.H.
Pequegnat, Eds., Biota of the West Flower Garden Bank,
Houston:Gulf Publishing Company, pp. 116-139.

Viada, S.T. 1980. "Species Composition and Populations Levels
of Scleractinian Corals Within the Dlplor1a-Montastrea-Por1tes
Zone of the East Flower Garden Bank, Northwest Gulf of Mexico."
M.S. Thesis, Department of Oceanography, Texas A&M Unlver51ty,
College Station.

Wills, J.B." 1976. "“Benthonic Polychaeta of the West Flower .
Garden Bank." Master's Thesis, University of Houston, Department
of Biology, Houston.

Wills, J.B. and T.J. Bright. 1974. "Worms." .In T.J. Bright and
L.H. Pequegnat, Eds., Biota of the West Flower Garden Bank.
Houston: Gulf Publishing Company, pp. 291-310.

109



PART VIII: APPENDICES



APPENDIX 1: FINAL DESIGNATION DOCUMENT FOR THE FLOWER GARDEN
BANKS NATIONAL MARINE SANCTUARY

PREAMBLE

DESIGNATION DOCUMENT FOR /
THE FLOWER GARDEN BANKS NATIONAL MARINE SANCTUARY

Under the authority of Title III of the Marine Protection,
Research, and Sanctuaries Act of 1972, as amended (the "Act"),
16 U.S.C. §§ 1431 et seqg., two separate areas of ocean waters
over and surrounding the East and West Flower Garden Banks, and
the submerged lands thereunder including the Banks, in the
northwestern Gulf of Mexico, as described in Article II, are
hereby designated as the Flower Garden Banks National Marine
Sanctuary for the purposes of protecting and managing the
conservation, ecological, recreational, research, educational,
historic and esthetic resources and qualities of these areas.

Article I. Effect of Designation

The Act authorizes the Secretary of Commerce to issue such
final regulations as are necessary and reasonable to implement
the designation, including managing and protecting the
conservation, recreational, ecological, historical, research,
educational, and esthetic resources and qualities of a sanctuary.
Section 1 of Article IV of this Designation Document lists those
activities that may have to be regulated on the effective date of
designation or at some later date in order to protect Sanctuary
resources and qualities. Thus, the act of designation empowers
the Secretary of Commerce to regulate the activities listed in
section 1. Listing does not necessarily mean that an activity
will be regulated; however, if an activity is not listed it may
not be regulated, except on an emergency basis, unless section 1
of Article IV is amended by the same procedures by which the
original designation was made.

Article II. Description of the Area

The Flower Garden Banks National Marine Sanctuary consists
of two separate areas of ocean waters over and surrounding the
East and West Flower Garden Banks, and the submerged lands
thereunder including the Banks, in the northwestern Gulf of
Mexico. The area designated at the East Bank is located
approximately 120 nautical miles south-southwest of Cameron,
Louisiana, and encompasses 19.20 square nautical miles, and the
area designated at the West Bank is located approximately 110
nautical miles southeast of Galveston, Texas, and encompasses
22,50 square nautical miles. The two areas encompass a total of
41,70 square nautical miles (143.21 square kilometers).
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Appendix I to this designation document sets forth the precise
Sanctuary boundaries.

Article III. Characteristics of the Area That Give It Particular
Value

The Flower Garden Banks sustain the northernmost living
coral reefs on the U.S. continental shelf. They are isolated
from other reef systems by over 300 nautical miles (550
kilometers) and exist under hydrographic conditions generally
considered marginal for tropical reef formation. The
composition, diversity and vertical distribution of benthic
communities on the Banks are strongly influenced by this physical
environment. Epibenthic populations are distributed among
several interrelated biotic zones, including a Diploria-
Montastrea-Porites zone, a Madracis mirabilis zone, and an algal
sponge zone.

The complex and bioclogically productive reef communities
that cap the Banks offer a combination of esthetic appeal and
recreational and research opportunity matched in few other ocean
areas. These reef communities are in delicate ecological balance
because of the fragile nature of coral and the fact that the
Banks lie on the extreme northern edge of the zone in which
extensive reef development can occur. In addition to their coral
reefs, the Banks contain the only known oceanic brine seep in
continental shelf waters of the Gulf of Mexico. Because of these
features, the Flower Garden Banks are particularly valuable for
scientific research. '

Article IV. Scope of Requlations
Section 1. Activities Subject to Regulation

The following activities are subject to regulation,
including prohibition, to the extent necessary and reasonable to
ensure the protection and management of the conservation,
recreational, ecological, historical, research, educational and
esthetic resources and qualities of the area:

a. Anchoring or otherwise mooring within the Sanctuary;

b. Discharging or depositing, from within the boundaries
of the Sanctuary, any material or other matter;

c. Discharging or depositing, from beyond the boundaries
of the Sanctuary, any material or other matter:;

d. Drilling into, dredging or otherwise altering the
seabed of the Sanctuary; or constructing, placing or
abandoning any structure, material or other matter on
the seabed of the Sanctuary:
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e. Exploring for, developing or producing oil, gas or
minerals within the Sanctuary;

f. Taking, removing, catching, collecting, harvesting,
feeding, injuring, destroying or causing the loss of,
or attempting to take, remove, catch, collect, harvest,
feed, injure, destroy or cause the loss of, a Sanctuary
resource;

g. Possessing within the Sanctuary a Sanctuary resource or
any other resource, regardless of where taken, removed,
caught, collected or harvested, that, if it had been
found within the Sanctuary, would be a Sanctuary
resource_ . ‘

h. Possessing or using within the Sanctuary, any fishing
gear, device, equipment or means.

i. Possessing or using explosives or airguns or releasing
electrical charges within the Sanctuary.

Section 2. Consistency with International Law

The Sanctuary regulations shall be applied to foreign
persons and foreign vessels in accordance with generally
recognized principles of international law, and in.accordance
with treaties, conventions, and other international agreements to
which the United States is a party.

Section 3. Emerqgencies

Where necessary to prevent or minimize the destruction of,
loss of, or injury to a Sanctuary resource or quality, or
minimize the imminent risk of such destruction, loss or injury,
any and all activities, including those not listed in section 1
of this Article, are subject to immediate temporary regulation,
including prohibition.

Article V. Effect on Other Requlations, leases, Permits,
Licenses, and Rights

Section 1. Fishing Requlations, Licenses, and Permits

The regulation of fishing is authorized under Article IV.
All regulatory programs pertaining to fishing, including fishery
management plans promulgated under the Magnuson Fishery
Conservation and Management Act, 16 U.S.C. §§ 1801 et seq., shall
remain in effect. Where a valid requlation promulgated under
these programs conflicts with a Sanctuary regulation, the
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regulation deemed by the Secretary of Commerce or designee as
more protective of Sanctuary resources and qualltles shall
govern.

Section 2. Other

- If any valid regulation issued by any Federal authority of
competent jurisdiction, regardless of when issued, conflicts with
a Sanctuary regulation, the regulation deemed by the Secretary of
Commerce or designee as more protective of Sanctuary resources
and qualities shall govern.

Pursuant to section 304(c) (1) of the Act, 16 U.S.C.
§ 1434(c) (1), no valid lease, permit, license, approval, or other
authorization issued by any Federal authority of competent
jurisdiction, or any valid right of subsistence use or access,
may be terminated by the Secretary of Commerce or designee as a
result of this designation or as a result of any Sanctuary
regulation if such authorization or right was in existence on the
effective date of this designation. However, the Secretary of
Commerce or designee may regulate the exercise of such , .
authorization or right consistent with the purposes for which the
Sanctuary is designated.

Accordingly, the prohibitions set forth in the Sanctuary
regulations shall not apply to any activity authorized by any.
valid lease, permit, license, approval, or other authorization in
existence on the effective date of Sanctuary designation and
issued by any Federal authority of competent jurisdiction, or by
any valid right of sub51stence use or access. in existence on the
effective date of Sanctuary designation, provided that the holder
of such authorization or right complies with Sanctuary ‘
requlations regarding the certification of such authorizations
and rights (e.g., notifies the Secretary or designee of the
existence of, requests certification of, and provides requested
information regarding such authorization or right) and complies
with any terms and conditions on the exercise of such authoriza-
tion or right imposed as a condition of certification by .the
Secretary or designee as he or she deems necessary to achieve the
purposes for which the Sanctuary was designated.

Pending final agency action on the certification request,
such holder may exercise such authorization or right without
being in violation of any prohibitions set forth in the Sanctuary
regulations, provided the holder is in compliance with Sanctuary
reqgulations regarding certifications.

The prohibitions set forth in the Sanctuary regulations
shall not apply to any activity authorized by any valid lease,
permit, license, approval or other authorization issued after the
effective date of Sanctuary designation by any Federal authority
of competent jurisdiction, provided that the applicant complies
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with Sanctuary regulations regarding notification and review of
applications (e.g., notifies the Secretary or designee of the
application for such authorization and provides requested
information regarding the application), the Secretary or designee
notifies the applicant and authorizing agency that he or she does
not object to issuance of the authorization, and the applicant
complies with any terms and conditions the Secretary or designee
deems necessary to protect Sanctuary resources and qualities.

The prohibitions set forth in the Sanctuary regulations
shall not apply to any activity conducted in accordance with the
scope, purpose, terms, and conditions of a National Marine
Sanctuary permit issued by the Secretary or designee in
accordance with the Sanctuary regulations. Such permits may only
be issued if the Secretary or designee finds that the activity
for which the permit is applied will: further research related
to Sanctuary resources; further the educational, natural or
historical resource value of the Sanctuary; further salvage or
recovery operations in or near the Sanctuary in connection with a
recent air or marine casualty; or assist in managing the
Sanctuary.

The prohibitions set forth in the Sanctuary regulations
shall not apply to any activity conducted in accordance with the
scope purpose, terms, and conditions of a Spec1a1 Use
permit issued by the Secretary or designee in accordance w1th
Section’ 310 of the Act.

If the Sanctuary regulations prohlblt 0il, gas, or mineral
exploration, development or production in any area of the
Sanctuary, the Secretary or designee may in no event permit or
otherwise approve such activities in that area, and any leases,
licenses, permits, approvals, or other authorizations issued
after the effective date of Sanctuary designation authorizing the
exploratlon, development, or production of o0il, gas, or mlnerals
in that area shall be invalid.

Article VI. Alterations to This Designation

The terms of designation may be modified only by the same-
procedures by which the original designation is made, including
public hearings, consultation with any appropriate Federal,
State, regional and local agencies, review by the approprlate
congressional committees and approval by the Secretary of ‘
Commerce or designee.
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Accordingly, for the reasons set forth above, 15 CFR is amended
as follows:

1.

Part 943 is added to read as follows:

Part 943 - Flower Garden Banks National Marine Sanctuary

Sec.

943.1

943.2

943.3

943.4

943.5

943.6

943.7

943.8

943.9

943.10

943.11

943.12

Purpose.

Boundaries.

Definitions.

Allowed activities.

Prohibited activities.

Shunting requirements applicable to hydrocarbon-
drilling discharges.

Emergerncy regulations.

Penalties.

National Marine Sanctuary permits - application
procedures and issuance criteria.

Certification of pre-existing leases, licenses,
permits, approvals, other authorizations, or rights to
conduct a prohibited activity.

Notification and review of applications for leases,
licenses, permits, approvals, or other authorizations
to conduct a prohibited activity.

Appeals of administrative action.

Appendix I-~Flower Garden Banks National Marine Sanctuary
Boundary Coordinates

Appendix II--Coordinates for the Department of the Interior
topographic lease stipulations for OCS lease sale 112.

Authority:

Sections 302, 303, 304, 305, 307, and 310 of

Title III of the Marine Protection, Research, and Sanctuaries Act

of 1972, as amended, 16 U.S.C. §§ 1431 et seq.
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§ 943.1 Purpose.

The purpose of the regulations in this Part is to implement
the designation of the Flower Garden Banks National Marine
Sanctuary by regulating activities affecting the Sanctuary
consistent with the terms of that designation in order to protect
and manage the conservation, ecological, recreational, research,
educational, historical and esthetic resources and qualltles of
the area.

§ 943.2 Boundaries.

The Flower Garden Banks National Marine Sanctuary consists
of two separate areas of ocean waters over and surrounding the
East and West Flower Garden Banks, and the submerged lands
thereunder including the Banks, in the northwestern Gulf of
Mexico. The area designated at the East Bank is located
approximately 120 nautical miles south-southwest of Cameron,
Louisiana, and encompasses 19.20 square nautical miles, and the
area designated at the West Bank is located approximately 110
nautical miles southeast of Galveston, Texas, and encompasses
22.50 square nautical miles. The two areas encompass a total of
41.70 square nautical miles (143.21 square kilometers). The
boundary coordinates for each area are listed in Appendix I,
following § 943.11.

§ 943.3 Definitions.

(A) "Act" means Title ITI of the Marine Protection,
Research, and Sanctuaries Act of 1972, as amended, 16 U.S.C,
§§ 1431 et seq.

(B) "Administrator" or "Under Secretary" means the
Administrator of the National Oceanic and Atmospheric

Administration/Under Secretary of Commerce for Oceans and
Atmosphere.

(C) "Assistant Administrator" means the Assistant
Administrator for Ocean Services and Coastal Zone: Management,
National Ocean Service, National Oceanic and Atmospheric
Administration.

(D) "Conventional hook and line gear" means any fishing
apparatus operated aboard a vessel and composed of a single line
terminated by a combination of sinkers and hooks or lures and
spooled upon a reel that may be hand- or electrically operated,

hand-~held or mounted. This term does not include bottom
longlines.

(E) "Director" means the Director of the Office of Ocean

and Coastal Resource Management, National Oceanic and Atmospheric
Administration.
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(F) "Effective date of Sanctuary designation" means the
date the regulations implementing the designation of the
Sanctuary become effective.

(G). "Historical resource" means a resource possessing
historical, cultural, archaeological or paleontological signifi-
cance,. including sites, structures, districts, and objects sig--
nificantly associated with or representative of earlier people,
cultures, and human activities and events.

(H) "Injure" means change adversely, either in the long or
short term, a chemical, biological or physical attribute of, or
the viability. of. To "injure" therefore includes, but is not
limited to, to cause the loss of and to destroy.

(I) "No-activity zone" means one of the two geographic
areas delineated by the Department of the Interior in
stipulations for OCS lease sale 112 over and surrounding the East
and West Flower Garden Banks as areas in which activities
.associated with exploration for, development of, or production of
hydrocarbons are prohibited. The precise coordinates of these
areas are provided in Appendix II. These particular coordinates
define the geographic scope of the "no-activity zones" for
purposes of the regulations in this Part. These coordinates are
based on the "1/4 1/4 1/4" system formerly used by the Department
of the Interior, a method that delineates a specific portion of a
block rather than the actual underlying isobath.

(J) "Person" means any private individual, partnership,
corporation, or other entity; or any officer, employee, agent,
agency, department or instrumentality of the Federal government,
of any State or local unit of government or of any foreign
government.

(K) "Sanctuary" means the Flower Garden Banks National
Marine Sanctuary. :

(L) "Sanctuary quality" means a particular and essential
characteristic of the Sanctuary, including but not limited to
water quality and air quality. :

(M) "Sanctuary resource" means any living or non-living
resource of the Sanctuary that contributes to its conservation,
recreational, ecological, historical, research, educational or
esthetic value, including, but not limited to, carbonate rock,
corals and other bottom formations, coralline algae and other
plants, marine 1nvertebrates brlne-seep biota, fish, turtles and
marine mammals.

(N) "Shunt“ means to discharge expended drilling cuttings
and fluids near the ocean seafloor.
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(0) "Vessel" means a watercraft of any description capable
of being used as a means of transportatlon in the waters of the
Sanctuary. :

Other terms appearing in the regulations in this Part are
defined at 15 CFR. § 922.2 and/or in the Marine Protection,
Research, and Sanctuaries Act of 1972, as amended (33 U.S.C.
§§8 1401 et seq. and 16 U.S.C. §§ 1431 et seq.).

§ 943.4 Allowed act1v1t1es.

All act1v1t1es except those prohibited by section 943.5 may
be undertaken subject to the requirements of section 943.6,
subject to any emergency regulations promulgated pursuant to
section 943.7, and subject to all prohibitions, restrictions, and
conditions validly imposed by any other Federal authority of
competent jurisdiction. If any valid requlation issued by any
Federal authority of competent jurisdiction, regardless of when .
issued, conflicts with a Sanctuary regulation, the regulation
deemed by the Director or desighee as more protective of
Sanctuary resources and qualities shall govern.

§ 943.5 Prohibited activities.

(a) Except as epecified in paragraphs (c) through (h)
below, the following activities are prohibited and thus unlawful
for any person to conduct or cause to be conducted:

(1) Exploring for, developing or producing oil, gas or
minerals w1th1n a no-activity zone.

(2) Anchorlng or otherwise mooring within the Sanctuary a
vessel greater than 100 feet (30.48 meters) in registered length.

(3) Anchoring a vessel of less than or equal to 100
feet (30.48 meters) in registered length within an area of the
Sanctuary where a mooring buoy is available.

(4) Anchoring a vessel within the Sanctuary using more than

fifteen feet (4.57 meters) of chain or wire rope attached to the
anchor.

(5) Anchoring a vessel within the Sanctuary using anchor
lines (exclusive of the anchor chain or wire rope permitted by
(4) above) other than those of a soft flber or nylon,
polypropylene, or similar material.

(6) Discharging or depositing, from within the boundaries
of the Sanctuary, any material or other matter except:
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(i) fish, fish parts, chumming materials or bait used
in or resulting from fishing with conventional hook and
line gear in the Sanctuary;

(ii) biodegradable effluents incidental to vessel use.
and generated by marine sanitation devices approved in
accordance with Section 312 of the Federal Water
Pollution Control Act, as amended, 33 U.S.C. § 1322;

(iii) water generated by routine vessel operations _
(e.g., cooling water, deck wash down, and graywater as
defined by Section 312 of the Federal Water Pollution
Control Act, as amended, 33 U.S.C. § 1322) excluding
oily wastes from bilge pumping; or ‘

(iv): engine exhaust.

The prohibitions in this paragraph (6) do not apply to the
discharge, in areas of the Sanctuary outside the no-activity
zones, of drilling cuttings and drilling fluids necessarily
discharged incidental to the exploration for, development of, or
production of oil or gas in those areas unless such discharge
injures a Sanctuary resource or gquality. (See section 943.6 for
the shunting requirement applicable to such discharges.)

(7) Discharging or depositing, from beyond the boundaries
of the Sanctdary, any material or other matter, except those
listed in paragraph (6)(1) (iv) above, that subsequently enters
the Sanctuary and injures a Sanctuary resource or quality.

(8) Drilling into, dredging or otherwise altering the
seabed of the Sanctuary (except by anchoring); or constructing,
placing or abandoning any structure, materlal or other matter on

the seabed of the Sanctuary.

(9) ‘ Injuring or removing, or attempting to injure or
remove, any coral or other bottom formation, coralline algae or
other plant, marine invertebrate, brine-seep biota or carbonate
rock within the Sanctuary.

(10) Taking any marine mammal or turtle within the
Sanctuary, except as permitted by regulations, as amended,
promulgated under the Marine Mammal Protection Act, as amended,
16 U.S.C. §§ 1361 et seqg., and the Endangered Species Act, as

amended, 16 U.S.C. §§ 1531 et seq.

(11) Injuring, catching, harvesting, collecting or feeding,
or attempting to injure, catch, harvest, collect or feed, any
fish within the Sanctuary by use of bottom longlines, traps,
nets, bottom trawls or any other gear, device, equipment or means
except by use of conventional hook and line gear.
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(12) Possessing within the Sanctuary (regardless of where
collected, caught, harvested or removed), except for valid law
enforcement purposes, any carbonate rock, coral or other bottom
formation, coralline algae or other plant, marine invertebrate,
brine-seep biota or fish (except for fish caught by use of
conventional hook and line gear).

(13) Possessing or using within the Sanctuary, except
possessing while passing without interruption through it or for
valid law enforcement purposes, any fishing gear, device
equipment or means except conventional hook and line gear.

(14) Possessing, except for valid law enforcement purposes,
or using explos1ves or releasing electrical charges within the
Sanctuary.

(b) The regulations in this Part shall be applied to
foreign persons and foreign vessels in accordance with generally
recognized principles of international law, and in accordance
with treaties, conventlons, and other international agreements to
which the Unitéd States is a party.

(c¢) The prohibitions in paragraph (a) (2), (4),(5),(8)
and (14) do not apply to necessary activities conducted in areas
of the Sanctuary outside the no-activity zones and incidental to
exploration for, development of, or productlon of oil or gas in
those areas.

(d) The prohibitions in paragraph (a) (2)-(14) do not apply
to activities necessary to respond to emergencies threatening
life, property, or the environment.

(e) (1) The prohibitions in paragraph (a) (2)-(14) do not
apply to activities being carried out by the Department of
Defense as of the effective date of Sanctuary designation. ' Such
activities shall be carried out in a manner that minimizes any
adverse impact on Sanctuary resources and qualities. The
prohibitions in paragraph (a) (2)-(14) do not apply to any new
activities carried out by the Department of Defense that do not
have the potential for any significant adverse impacts on
Sanctuary resources or qualities. Such activities shall be
carried out in a manner that minimizes any adverse impact on
Sanctuary resources and qualities. New activities with the
potential for significant adverse impacts on Sanctuary resources
or qualities may be exempted from the prohibitions in paragraph
(a) (2)-(14) by the Director or designee after consultation
between the Director or designee and the Department of Defense.
If it is determined that an activity may be carried out, such
activity shall be carried out in a manner that minimizes any
adverse impact on Sanctuary resources and qualities.
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(2) In the event of threatened or actual destruction of,
loss of, or injury to a Sanctuary resource or quality resulting
from an untoward incident, including but not limited to spills
and groundings, caused by a component of the Department of
Defense, the cognizant component shall promptly coordinate with
the Director or designee for the purpose of taking appropriate
actions to respond to and mitigate the harm and, if possible,
restore or replace the Sanctuary resource or quality.

(f) The prohibitions in paragraph (a) (2)~-(14) do not apply
to any activity executed in accordance with the scope, purpose,
terms, and conditions of a National Marine Sanctuary permit
issued pursuant to section 943.9 or a Special Use permlt issued
pursuant to Section 310 of the Act. :

(g) The prohibitions in paragraph (a)(2)=-(14) do not apply
to any activity authorized by a valid. lease, permit, license, ap-
proval, or other authorization in existence on the effective date
of Sanctuary designation and issued by any Federal authority of
competent jurisdiction, or by any valid right of subsistence use
or access in existence on the effective date of Sanctuary
designation, provided that the holder of such authorization or
right complies with section 943.10 and with any terms and condi--
tions on the exercise of such lease, permit, license, approval,
other authorization, or right imposed by the Director or
designee as a condition of certification as he or she deems
necessary to achieve the purposes for which the Sanctuary was
de51gnated.

(h) The prohibitions in paragraph (a)(2) - (14) do not
apply to any activity authorized by any lease, permit, license,
approval or other authorization issued after the effective date
of Sanctuary designation, provided that the applicant complies
with section 943.11, the Director or designee notifies the
applicant and authorizing agency that he or she does not object-
to issuance of the authorization, and the applicant complies with
any terms and conditions the Director or designee deems necessary
to protect Sanctuary resources and qualities.

(i) Notwithstanding paragraphs (f), (g) and (h) above, in
no event may the Director or designee issue a National Marine
Sanctuary permit under section 943.9 or a Special Use permit
under Section 310 of the Act. authorizing, or otherwise approve,
the exploration for, development of, or production of oil, gas or
minerals in a no-activity zone, and any -leases, licenses,
permits, approvals, or other authorizations authorizing the
exploratlon for, development of, or production of oil, gas or
minerals in a no-activity zone and issued after the effectlve
date of Sanctuary designation shall be invalid.
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§ 943.6 Shunting requirements appllcable to hydrocarbon-
drilling discharges.

Persons engaged in the exploration for, development of, or
production of o0il or gas in areas of the Sanctuary outside the
no-activity zones must shunt all drilling cuttings and drilling
fluids to the seabed through a downpipe that terminates an -
appropriate distance, but no more than ten meters, from the
seabed.

§ 943.7 Emergency regulatlons.

" Where necessary to prevent or minimize the destructlon of,'
loss of, or injury to a Sanctuary resource or dquality, or
minimize the imminent risk of such destruction, loss or injury,
any and all activities are subject to immediate temporary
regulatlon, including prohlbltlon.

§ 943.8 Penalties for~comm1551on of prohibited activities. -

(a) "Each violation of the Act, any regulation in this Part,
or any permit issued pursuant thereto, is subject to a civil .
penalty of not more than $50,000. Each day of a contlnulng
violation constitutes a separate violation.

(b) Regulations setting forth the procedures governing
administrative proceedings for assessment of civil penalties,
permit sanctions and denials for enforcement reasons, issuance
and use of written warnings, and release or forfelture of selzed
property appear at 15 CFR Part 904.

(c) Under Section 312 of the Act, any person who destroys,
causes the loss of, or injures any sanctuary resource is liable
to the United States for response costs and damages resulting:
from such destruction, loss, or injury, and any vessel used to -
destroy, cause the loss of, or injure any sanctuary resource is
liable in rem to the United States for response costs and damages
resulting from such destruction, loss, or injury.

§ 943.9 National Marine Sanctuary permlts - Appllcatlon
procedures and issuance criteria.

(a) A person may conduct an activity prohibited by section
943.5(a) (2) - (14) if conducted in accordance with the scope,
purpose, terms, and conditions of a permit 1ssued under this
sectlon.

(b) Applications for such permits should be addressed to
the Director of the Office of Ocean and Coastal Resource Manage- -
ment; ATTN: Sanctuaries and Reserves Division, Office of Ocean
and Coastal Resource Management, National Ocean Service, National
Oceanic and Atmospheric Administration, 1825 Connecticut Avenue,
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N.W., Washington, D.C. 20235. An application must include a
detailed description of the proposed activity including a :
timetable for completion of the activity and the equipment,
personnel, and methodology to be employed. The qualifications
and experience of all personnel must be set forth in the.
application. The application must set forth the potential
effects of the activity, if any, on Sanctuary resources and
qualities. Copies of all other required licenses, permits,
approvals, or other authorizations must be attached.

(c) Upon receipt of an application, the Director or
designee may request such additional information from the
applicant as he or she deems necessary to act on the application
and may seek the views of any persons.

(d). The Director or designee, at his or her discretion, may
issue a permit, subject to such terms and conditions as he or she
deems appropriate, to conduct an activity prohibited by section

'943.5(a) (2) - (14), if the Director or designee finds that the
activity will: further research related to Sanctuary resources;
further the educational, natural or historical resource value of
the Sanctuary; further salvage or recovery operations in or near
the Sanctuary in connection with a recent air or marine casualty:
or assist in managing the Sanctuary. In deciding whether to
issue a permit, the Director or designee shall consider such
factors as: the professional qualifications and financial
ability of the applicant as related to the proposed activity; the
duration of the activity and the duration of its effects; the
appropriateness of the methods and procedures proposed by the
applicant for the conduct of the activity; the extent to which
the conduct of the activity may diminish or enhance Sanctuary
resources and qualities; the cumulative effects of the activity::
and the end value of the activity. In addition, the Director or
designee may consider such other factors as he or she deems
appropriate. :

(e) A permit issued pursuant to this section is
nontransferable.

(f) The Director or designee may amend, suspend, or revoke
a permit issued pursuant to this section or deny a permit
application pursuant to this section, in whole or in part, if it
is determined that the permittee or applicant has acted in
violation of the terms or conditions of the permit or of these
regulations or for other good cause. Any such action shall be
communicated in writing to the permittee or applicant and shall
set forth the reason(s) for the action taken. Procedures
governing permit sanctions and denials for enforcement reasons
are set forth in Subpart D of 15 CFR Part 904.
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(g) It shall be a condition of any permit issued that the
permit or a copy thereof be displayed on board all vessels or
aircraft used in the conduct of the activity.

(h) The Director or designee may, inter alia, make_it a-
condition of any permit issued that any information obtained
under the permit be made available to the public.

(i) The Director or designee may, inter alia, make it a
condition of any permit issued that a NOAA official be allowed to
observe any activity conducted under the permit and/or that the
permit holder submit one or more reports on the status, progress,
or results of any activity authorized by the permit.

(j) The applicant for or holder of a National Marine
Sanctuary permit may appeal the denial, conditioning, amendment,
suspension, or revocation of the permit in accordance with the
procedures set forth in section 943.12.

§ 943.10 Certification of pre-existing leases, licenses,
permits, approvals, other authorizations, or rights to conduct a
prohibited activity.

(a) The prohibitions set forth in § 943.5(a)(2) - (14) do
not apply to any activity authorized by a valid lease, permit,
license, approval or other authorization in existence on the
effective date of Sanctuary designation and issued by any Federal
authority of competent jurisdiction, or by any valid right of
subsistence use or access in existence on the effective date of
Sanctuary designation, provided that: 1) the holder of such
authorization or right notifies the Director or designee, in
writing, within 90 days of the effective date of Sanctuary
designation, of the existence of such authorization or right and
requests certification of such authorization or right;

2) the holder complies with the other provisions of this section
943.10; and 3) the holder complies with any terms and conditions
on the exercise of such authorization or right imposed as a
condition of certification, by the Director or designee, to
achieve the purposes for which the Sanctuary was designated.

(b) The holder of a valid lease, permit, license, approval
or other authorization in existence on the effective date of
Sanctuary designation and issued by any Federal authority of
competent jurisdiction, or of any valid right of subsistence use
or access in existence on the effective date of Sanctuary
designation, authorizing an activity prohibited by
section 943.5(a) (2) - (14) may conduct the activity without being
in violation of section 943.5, pending final agency action on his
or her certification request, provided the holder is in
compliance with this section 943.10.
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(c) Any holder of a valid lease, permit, license, approval,
or other authorization in existence on the effective date of -
Sanctuary designation and issued by any Federal authority of
competent jurisdiction, or any holder of a valid right of
subsistence use or access in existence on the effective date of
Sanctuary designation may request the Director or designee to
issue a finding as to whether the activity for which the
authorization has been 1ssued or the right given, is prohlblted
under section 943.5(a) (2) (14)

(d) Requests for findings or certifications should be
addressed to the Director, Office of Ocean and Coastal Resource
Management; ATTN: Sanctuaries and Reserves Division, Office of
Ocean and Coastal Resource Management, National Ocean Service,
National Oceanic and Atmospheric Administration, 1825 Connecticut
Avenue, N.W., Washington, D.C. 20235. A copy of the lease,
permit, 11cense, approval or other authorization must accompany
the request. .

(e) The Director or designee may request additiocnal
information from the certification requester as or he deems
necessary to condition appropriately the exercise of the
certified authorization or right to achieve the purposes for
which the Sanctuary was designated. The information requested
must be received by the Director or designee within 45 days of -
the postmark date of the request. The Director or designee may.
seek the views of any persons on the certification request.

(f) The Director or designee may amend any certification
made under this section whenever additional information becomes
available justifying such an amendment.

(g) The Director or designee shall communicate any decision
on a certification request or any action taken with respect to
any certification made under this section, in writing, to both
the holder of the certified lease, permit, license, approval,
other authorization or right, and the issuing agency, and shall
set forth the reason(s) for the decision or action taken.

(h) Any time limit prescribed in or established under this -
section may be extended by the Director or designee for good
cause.

(i) The holder may appeal any action conditiohing,
amending, suspending, or revoklng any certification in accordance
with the procedures set forth in section 943, 12

() Any amendment, renewal or extens;on not in existence on:
the effective date of Sanctuary designation of a lease, permit,
1icense, approval, other authorization or right is subject to the
provisions of section 943.11.
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§ 943.11 Notification and review of applications for leases,
licenses, permits, approvals, or other authorizations to conduct
a prohlblted act1v1ty. : '

(a) The‘prohlbltlons set forth in section 943.5(a) (2) -
(14) do not apply to any activity authorized by any valid lease,
permit, license, approval or other authorization issued after the
effective date of Sanctuary designation by any Federal authority
of competent jurisdiction, provided that: 1) the applicant
notifies the Director or designee, in writing, of the application
for such authorization (and of any application for an amendment,
renewal or extension. of such authorization) within fifteen (15)
days of the date of application or of the effective date of
Sanctuary designation, whichever is later; 2) the applicant
complies with the other provisions of this section 943.11; 3) the
Director or designee notifies the applicant and authorizing
agency that he or she does not object to issuance of the
authorization (or amendment, renewal or extension); and 4) the
applicant complies with any terms and conditions the Director or
designee deems necessary to protect Sanctuary resources and
qualities.

(b) Any potential applicant for a lease, permit, license,
approval or other .authorization from any Federal authority (or
for an amendment, renewal or extension of such -authorization) may
request the Director or designee to issue a finding as to whether
‘the activity for which an application is intended to be made is
prohibited by section 943.5(a)(2) - (14).

- ~(c)y Notifications of filings of applications and requests
for findings should be addressed to the Director, Office of Ocean
and Coastal Resource Management; ATTN: Sanctuaries and Reserves
Division, Office of Ocean and Coastal Resource Management,
National Ocean Service, National Oceanic and Atmospheric
Administration, 1825 Connectlcut Avenue, N.W., Washlngton, D.C.
20235. A copy of the appllcatlon must accompany the
notlflcatlon g

(4) The Director or deeignee may request additional
information from the applicant as he or she deems necessary to
determine. whether to object to issuance of such lease, license,
permit, approval or other authorization (or to issuance of an
amendment, extension or renewal of such authorization), or what
terms and conditions are necessary protect Sanctuary resources
and qualities. The information requested must be received by the
Director or designee within 45 days of the'postmark date of the
request. The Director or designee may seek the views of any
persons on the appllcatlon

(e) The Directcr or designee shall notify, in writing, the
agency to which application has been made of his or her review of
the application and possible objection to issuance. Aafter review
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of the application and information received with respect thereto,
the Director or designee shall notify both the agency and
applicant, in writing, whether he or she has an objection to
issuance and what terms and conditions he or she deems necessary
to protect Sanctuary resources and qualities. The Director or
designee shall state the reason(s) for any objection or the
reason(s) that any terms and conditions are deemed necessary to
protect Sanctuary resources and qualities.

(f) The Director or designee may amend the terms and
conditions deemed necessary to protect Sanctuary resources and
qualities whenever additional information becomes available
justifying such an amendment.

(g) Any time limit prescribed in or established under this
section may be extended by the Director or designee for good
cause.

(h) The applicant may appeal any objection by, or terms or
conditions imposed by, the Director or designee to the Assistant
Administrator or designee in accordance with the procedures set
forth in section 943.12.

§ 943.12 Appeals of administrative action.

(a) Except for permit actions taken for enforcement reasons
(see Subpart D of 15 CFR Part 904 for applicable procedures), an
applicant for, or a holder of, a section 943.9 National Marine
Sanctuary permit, an applicant for, or a holder of, a Section 310
of the Act Special Use permit, a section 943.10 certification
requester, or a section 943.11 applicant (hereinafter appellant)
may appeal to the Assistant Administrator or designee: 1) the
grant, denial, conditioning, amendment, suspension, or revocation
by the Director or designee of a National Marine Sanctuary or
Special Use permit; 2) the conditioning, amendment, suspension,
or. revocation of a certification under section 943.10; or 3) the
objection to issuance or the imposition of terms and conditions
under section 943.11.

(b) An appeal under paragraph (a) of this section must be
in writing, state the action(s) by the Director or designee
appealed and the reason(s) for the appeal, and be received within
30 days of the action(s) by the Director or designee. Appeals
should be addressed to the Assistant Administrator, Office of
Ocean and Coastal Resource Management, ATTN: Sanctuaries and
Reserves Division, Office of Ocean and Coastal Resource
Management, National Ocean Service, National Oceanic and
Atmospheric Administration, 1825 Connecticut Avenue, N.W.,
Washington, D.C. 20235. :

(c) While the appeal is pending, appellants requesting
certification pursuant to section 943.10 who are in compliance
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with such section may continue to conduct their activities
without being in violation of the prohibitions in section
943.5(a) (2) - (14). All other appellants may not conduct their
activities without being subject to the prohibitions in section
943.5(a) (2) - (14).

(d) The Assistant Administrator or designee may request the
appellant to submit such information as the Assistant
Administrator or designee deems necessary in order for him or her
to decide the appeal. The information requested must be received
by the Assistant Administrator or designee within 45 days of the
postmark date of the request. The Assistant Administrator may
seek the views of any other persons. The Assistant Administrator
or designee may hold an informal hearing on the appeal. If the
Assistant Administrator or designee determines that an informal
hearing should be held, the Assistant Administrator or designee
may designate an officer before whom the hearing shall be held.
The hearing officer shall give notice in the Federal Register of
the time, place, and subject matter of the hearing. The
appellant and the Director or designee may appear personally or
by counsel at the hearing and submit such material and present
such arguments as deemed appropriate by the hearing officer.
Within 60 days after the record for the hearing closes, the
hearing officer shall recommend a decision in writing to the
Assistant Administrator or designee.

(e) The Assistant Administrator or designee shall decide
the appeal using the same regulatory criteria as for the initial
decision and shall base the appeal decision on the record before
the Director or designee and any information submitted regarding
the appeal, and, if a hearing has been held, on the record before
the hearing officer and the hearing officer's recommended
decision. The Assistant Administrator or designee shall notify
the appellant of the final decision and the reason(s) therefor in
writing. The Assistant Administrator or designee's decision
‘'shall constitute final agency action for the purposes of the
Administrative Procedure Act.

(f) Any time limit prescribed in or established under this
section other than the 30 day limit for filing an appeal may be
extended by the Assistant Administrator, designee, or hearing
officer for good cause.
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Appendix I: Coordinates for the Flower Garden Banks National
Marine Sanctuary - ' :

East Flower Garden Bank West Plower Garden Bark .

Point No. Latitwde . [Longitude Point No. latituce Lengitude
E~-1 27°52'52.13"  93°37'40.52" W-1 27°49'09.24"  93°50'43.35"
E-2 27°53'33.81"  $3°38'22.33" wW-2 27°50'10.23" 93°'52'07.96"
E-3 27°55'13.31" 93°38'39.07" w-3 27°61'13.14" 93°52'50.€3"
E-¢ - 27°57'30.14" 93°38'33.26" W-4 27°51'31.24"  93°52'49.7%"
E-5 27°58'27.73"  93°37'42.93" W5 27°52'43.55" 93°52'21.88"
E-& 27°59'00.29"  93°35'29.56" W-6 27°54'53.08"  93°49'41.87"
E-7 27°58!59.23"  $3°35'09.91" w7 27°54'57.08"  93°43'38.52"
E-8 27°55'20.23"  93°34'13.75" w-8 27°54'33.46"  93°47'10.36"
E-8 27°54'03.35" ©3°34118.42" w-9 27°54%13.51" §3°46'48.96"
E-10 27°53'25.95" 93°35'03.79" W-10  27°53'37.67" 93°46'50.67"
E-11  27°52'51.14" 93°36'57.58" W-11  27°52'56.44" $3°47'14.10"

W-12  27°50'38.31" 93°47'22.86"
W13  27°49'11.23" 93°48'42.53"
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Appendix II:  Coordinates f
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APPENDIX 2: LEGISLATIVE AUTHORITY FOR EXISTING MANAGEMENT
JURISDICTION

Major Legislative Authority for Existing Federal Management
Jurisdiction in the Area of the Proposed Flower Garden Banks
National Marine Sanctuary

This appendix is designed to provide reviewers additional
information beyond that provided in the status quo section of the
FEIS/MP (Part III, Section I) on existing Federal jurisdiction
over activities conducted at the Flower Garden Banks. The
appendix serves as a basic reference to the status quo (Part III,
Section I) and environmental consequences (Part IV) sections of
the FEIS/MP.

1. Magnuson Fishery Conservation and Management Act (MFCMA) (16
U.S.C. 1801 et seq.)

The MFCMA provides for the conservation and management of
all fishery resources in the zone between 3 and 200 nautical
miles (5.6-370 km) offshore. The National Marine Fisheries
Service (NMFS), NOAA, of the Department of Commerce is charged
with establishing guidelines for, and approving, fishery
management plans (FMP's) prepared by Regional Fishery Management
Councils for selected fisheries. These plans determine levels of
commercial and sport fishing that are consistent with the goal of
achieving and maintaining an optimum yield for each fishery. The
Gulf of Mexico Fishery Management Council is responsible for
preparing FMP's governing fisheries in the area of Flower Garden

Banks. The MFCMA is enforced by the U.S. Coast Guard (USCG) and
NMFS.

In July 1983, the Gulf of Mexico Fishery Management Council
approved an FMP to protect the coral and coral reefs of the Gulf
of Mexico and the South Atlantic. This FMP provides the primary
basis for fishery management at the Flower Garden Banks. The
final rules implementing the FMP were published on July 23, 1984
(49 FR 29607 (1984), codified at 50 CFR Part 638). These
regulations establish management measures to be applied in coral
habitat areas of particular concern (HAPC's) such as the Flower
Gardens. The areas within the 50 fathom (300 foot) isobath
surrounding the East and West Flower Garden Banks are established

by the regulations as an HAPC. Within the HAPC, the following
restrictions apply:

(1) F@sping for coral is prohibited except as authorized by
scientific or educational permit; and

(2) Fi§hing with bottom longlines, traps, pots, and bottom
trawls is prohibited.
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(3) The use of toxic chemicals to take fish or other marine
organlsms is prohibited except as authorized by sc1ent1f1c
* or educational permit.

Another FMP that has some application to Flower Garden
resources is the FMP for the reef fish resources of the Gulf of
Mexico. The regulations implementing this FMP, 50 CFR Part 641,
set bag and size limits, place restrictions on the use of certain
types of fishing gear, and establish reporting and permit
systems. They also prohibit the use of poisons and explosives to
take reef fish; however, they allow powerheads to be used outside
the stressed areas. They also prohibit vessels in the reef fish
fishery from possessing on board any dynamite or similar
explosive substance. Further, they establishes a stressed area
in Gulf, where reef fish are subject to special management
measures, and a longline and buoy gear restricted area. The
Flower Garden Banks are not included in these areas.

2. Endangered Species Act (ESA) (16 U.S.C. 1531 et seq.)

The ESA provides protection for listed species of plants and
animals in the territorial sea and upon the high seas. The Fish
and Wildlife Service (FWS), in the Department of the Interior,
and NMFS determine which species need protection and maintain the
lists of endangered and threatened species. The most significant
protection provided by the ESA is the prohibition on taking. The
term "take" is defined broadly to mean "harass, harm, pursue,
hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in such conduct" (16 U.S.C. 1532(19)) The FWS
regulations define the term "harm" to include 51gn1flcant habitat
modification or degradation where it actually kills or injures
wildlife by significantly impairing essential behavioral
patterns, including breeding, feeding or sheltering. The
regulations define the term "harass" to mean "an intentional or
negligent act or omission which creates the likelihood of injury
to wildlife by annoying it to such an extent as to significantly
disrupt normal behavioral patterns which include, but are not
limited to, breeding, feeding, or sheltering" (50 CFR 17.3).

The ESA also provides some protectlon to endangered species
and their habitats from less direct threats. This is
accomplished by means of a consultation process (known as section
7) designed to ensure that projects authorized, funded, or
carried out by Federal agencies are not likely to jeopardize the
continued existence of any endangered or threatened species or
result in the destruction or adverse modification of habitat of
such species which is determined by the Secretary (of the
Interior or Commerce, as the case may be) to be critical, unless
an exemption is granted by a Cabinet-level committee set up for
that purpose under the ESA (16 U.S.C. 1536). Critical habitat
areas for endangered spe01es are designated by the FWS or NMFS
depending on the species.
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3., Marine Mammal Protection Act (MMPA) (16 U.S.C. 1361 et
seq.)

The MMPA is designed to protect all species of marine
mammals. Its provisions apply in the territorial sea and on the
high seas. The MMPA establishes the Marine Mammal Commission,
which advises the Fish and Wildlife Service and the National
Marine Fisheries Service on marine mammal matters and sponsors
relevant scientific research. The National Marine Fisheries
Service is responsible for implementation of the MMPA's
provisions with respect to cetaceans (whales, porpoises,
dolphins), and pinnipeds other than sea lions and walruses. The
Fish and Wildlife Service is responsible for all other marlne
mammals.

The primary management features of the MMPA include: 1) a
moratorium on "taking" of marine mammals; 2) the development of
management designed to achieve an "optimum sustainable ‘
population" (OSP) for all species or population stocks of marine
mammals; and 3) protection of marine mammal populations
determined to be "depleted."

The MMPA defines "take" broadly to include "harass, hunt,
capture, or kill, or attempt to harass, hunt, capture, or kill
any marine mammal" (16 U.S.C. 1362(12)). The term "harass" has
been interpreted to encompass acts which cause unintentional
adverse effects on marine mammals, such as operation of motor
boats in waters where marine mammals are found. The MMPA allows
certain exceptions to the moratorium on taking. For example, to
implement a recent MMPA amendment, the National Marine Fisheries
Service issued in May 1989 an interim rule, prov1d1ng a five-year
exemption for certain incidental taklngs of marlne mammals during
commercial fishing operatlons.

The MMPA also directs officials to seek "an optimum
sustainable population [of marine mammals]" (16 U.S.C.
1361(6)). Optimum sustainable population (OSP) is defined as,
"with respect to any population stock, the number of animals
which will result in the maximum productivity of the population
or the species keeping in mind the carrying capacity of the
habitat and the health of the ecosystem of which they form a
constituent element" (16 U.S.C. 1362(8)).

Marine mammal species whose populations are determined to be
"depleted" receive additional protection under the MMPA. With
the exception of scientific research permits, no permlts for
taking depleted species may be issued. Species occurring within
the area of the proposed Sanctuary which have been determined to
be depleted include the humpback whale, fin whale, northern right
whale, sei whale, and blue whale, based on their "endangered"
status under the Endangered Species Act.



4. Federal Water Pollution Control Act, commonly known as the
Clean Water Act (CWA) (33 U.S.C. 1251 et seq.)

The CWA establishes the basic scheme for restoring and
maintaining the chemical, physical, and b1010g1ca1 1ntegr1ty of
the Nation's waters.

(a) Discharges in General

The CWA's chief mechanism for preventing or reducing water
pollution is the National Pollutant Discharge Elimination System
(NPDES), administered by EPA. Under the NPDES program, a permit
1s required for the discharge of pollutants from a point source

into navigable waters of the U.S., the waters of the contlguous
zone, or ocean waters. For example, an NPDES permit is required
for discharges associated with oil and gas development pursuant
to Federal (outer continental shelf) lease sales. EPA generally
grants NPDES permits for offshore oil and gas activities based on
published effluent limitation guidelines (40 CFR Part 435).

Other conditions beyond these guidelines may, however, be imposed
by the Regional Administrator on a case-by-case basis.

(b) 0il Pollution

The CWA prohibits the discharge of oil or hazardous _
substances in quantities that may be harmful to the public health
or welfare or the environment, including but not limited to fish,
shellfish, wildlife, and public and private property, shorelines
and beaches: 1) into navigable waters of the U.S., adjoining
‘shorelines, or into the waters of the contiguous zone, and 2) in
connection with activities under the Outer Continental Shelf ’
Lands Act or the Deepwater Port Act of 1974, or which may affect
natural resources belonging to, appertaining to, or under the
exclusive management authority of the U.S., except, in the case
of such discharges into the waters of the contiguous zone or
which may affect the above-mentioned natural resources, where
permitted under the Protocol of 1978 Relating to the
International Convention for the Preventlon of Pollution from

Shlps.

: When harmful discharges do occur, the National Contingency
Plan for the removal of oil and hazardous substances takes
effect. The U.S. Coast Guard, in cooperation with EPA,
administers the Plan, which establlshes the organizational
framework for clean- up,vlncludlng of oil spills resulting from
activities under the Outer Continental Shelf Lands Act. The
National Contingency Plan is discussed in greater detail in the
FEIS/MP in PART II, Section III, B. 3.
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(c) Vessel Sewage‘

The CWA (33 U.S.C. 1322) requires vessels equipped with
installed toilet facilities to contain operable and certified
marine sanitation devices.

(d) Discharging Dredged or Fill Materials

Section 404 permits, issued by the Army Corps of Englneers
and based on EPA-developed guidelines, are required prior to
discharging dredged or fill materials within three nautical miles
of shore.

5. The Rivers and Harbors Act (33 U.S.C. 401 et seq.)

Section 10 (33 U.S.C. 403) prohibits the unauthorized
obstruction of navigable waters of the United States. The
construction of any structure or any excavation or fill act1v1ty
in the territorial sea or on the outer continental shelf is
prohibited without a permit from the Army Corps of Engineers. .
Section 13 (33 U.S.C. 407) prohibits the discharge of refuse into
navigable waters, but has been largely superseded by the CWA,
discussed above. ‘

6. Ports and Waterways Safety Act (PWSA) (33 U.S.C. 1231
et sed.)

The PWSA, as amended by the Port and Tanker Safety Act of
1978, is designed to promote navigation and vessel safety and the
protectlon of the marine environment. The PWSA applies out to
200 nautical miles. The PWSA authorizes the U.S. Coast Guard
(USCG) to establish vessel traffic services for ports, harbors,
and other waters subject to congested vessel traffic or otherwise
hazardous. Two such services are the Vessel Traffic Separatlon .
Scheme (VTSS) and designation of necessary fairways.

In addition to vessel traffic control, the USCG regulates
other navigational and shipping activities and has promulgated
numerous regulations relatlng to vessel design, construction, and

operation designed to minimize the likelihood of accidents and to
reduce vessel source pollution. The 1978 amendments to the PWSA
establish a comprehensive program for regulating the design,
construction, operation, equipping, and banning of all tankers
using U.S. ports to transfer oil and hazardous materials. These
requlrements are, for the most part, in agreement with protocolsf
(passed in 1978) to the International Convention for the
Prevention of Pollution from Ships, 1973, and the International
Convention on Safety of Life at Sea, 1974.

The USCG is also vested with the primary responsibility for
maintaining boater safety, including the conduct of routine
vessel inspections and coordination of rescue operations.
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7. Outer Continental Shelf Lands Act (OCSLA) (43 U.S.C. 1331 et
seq.) ‘

The OCSILA, as amended in 1978 and 1985, establishes Federal
jurisdiction over the mineral resources of the Outer Continental
Shelf (OCS) beyond 3 nautical miles, and gives the Secretary of
the Interior primary responsibility for managing OCS mineral
exploration and development. The Secretary's responsibility
has been deleqgated to the Minerals Management Service (MMS).

The MMS has overall responsibility for leasing OCS lands.
In unique or special areas, MMS may impose special lease
stipulations designed to protect specific geological and
biological phenomena. These stipulations may vary among lease
tracts and sales. As noted in the FEIS/MP (Part II, Section II,
C. 1, 0il and Gas Activities) the MMS has established biological
stipulations for tracts at, and adjacent to, the Flower Garden

Banks. E

The MMS is also charged with supervising 0OCS operations,
including the approval of plans for exploratory drilling and
applications for pipeline rights-of-way on the OCS. Several
types of regulatory authority are used in carrying out its
supervisory role. Such authority includes the enforcement of
regulations made pursuant to the OCSLA (30 CFR Parts 250 and 256)
and the enforcement of stipulations applicable to particular
. leases.

8. Title I of the Marine Protection, Research, and Sanctuaries
Act (MPRSA) (33 U.S.C. 1401 et seg.) '

The MPRSA, also known as ‘the Ocean Dumping Act, prohibits:
1) any person from transporting, without a permit, from the U.S.
any material for the purpose of dumping it into ocean waters
(defined to mean those waters of the open seas lying seaward of
the baseline from which the territorial sea is measured) and 2)
in the case of a vessel or aircraft registered in the U.S. or
flying the U.S. flag or in the case of a U.S. agency, any person
from transporting, without a permit, from any location any
material for the purpose of dumping it into the ocean waters.
The MPRSA also prohibits any person from dumping, without a
permit, into the territorial sea, or the 12-nautical-mile
contiguous zone to the extent that it may affect the territorial
sea or the territory of the U.S., any material transported from a
location outside the United States. EPA regulates, through the
issuance of permits, the transportation, for the purpose of
dumping, and the dumping of all materials except dredged
material; COE, the transportation, for the purpose of dumping, of
dredged material.
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9, Act to Prevent Pollution from Ships (APPS) (33 U.S.C.
1901 et seq.)

The International Convention for the Prevention of Pollution
of the Sea by 0il, 1954; and the 0il Pollution Act of 1961 have
been superseded by the International Convention for the
Prevention of Pollution from Ships, 1973, as modified by the
related 1978 Protocol (MARPOL 73/78), and implemented in the
United States by the Act to Prevent Pollution from Ships, 1980,
as amended in 1982 and 1987 (APPS). APPS, in implementing Annex
I of MARPOL 73/78, regulates the discharge of oil and oily
mixtures from seagoing ships, including o0il tankers... APPS, in
implementing Annex II of MARPOL 73/78, regulates the discharge of
noxious liquid substances from seagoing ships. Enforcement of
APPS is the responsibility of the U.S. Coast Guard.

When more than 12 nautical miles from the nearest land, any
discharge of o0il or oily mixtures into the sea from a ship
,subject to APPS other an oil tanker or from machinery space
bilges of an oil tanker subject to APPS is prohibited except
when: 1) the o0il or oily mixture does not originate from cargo
pump room bilges; 2) the o0il or oily mixture is not mixed with
0il cargo residues; 3) the ship is not within a Special Area (the
Flower Garden Banks are not a Special Area for purposes of APPS);
4) the ship is proceeding en route; 5) the o0il content of the
effluent without dilution is less than 100 parts per million; and
6) the ship has in operation oily-water separating equipment, a
bilge monitor, bilge alarm or combination thereof. 33 CFR
151.10(a) . The restrictions on discharges 12 nautical miles or
less from the nearest land are more stringent. 33 CFR 151.10(b).

A tank vessel subject to APPS may not discharge an oily
mixture into the sea from a cargo tank, slop tank or cargo pump
bilge unless the vessel: 1) is more than 50 nautical miles from
the nearest land; 2) is proceeding en route; 3) is discharging at
an instantaneous rate of oil content not exceeding 60 liters per
nautical mile; 4) is an existing vessel and the total quantity of
oil discharged into the sea does not exceed 1/15000 of the total
quantity of the cargo that the dlscharge formed a. part (1/30000
for new vessels); 5) discharges, with certain exceptions, through
the above waterline discharge p01nt, 6) has in operation a cargo
monitor and control system that is designed for use with the oily
mixture being discharged; and 7) is outside the Special Areas.

33 CFR 157.37. _ : .

APPS is amended by the Marine Plastic Pollution Research and
Control Act of 1987 (MPPRCA), which implements Annex V of MARPOL
73/78 in the U.S. The MPPRCA and implementing regulations at 33
CFR 151.51 to 151.77 apply to U.S. ships (except warships and
ships owned or operated by the U.S.) everywhere, including.
recreational vessels, and to other ships subject to MARPOL 73/78



while in the nav1gab1e waters or the Exclusive Economic Zone of
the U.S. They prohibit the discharge of plastic or garbage mixed
with plastic into any waters and the discharge of dunnage, lining
and packing materials that float within 25 nautical miles of the
nearest land. . Other unground garbage may be discharged beyond 12
nautical miles from the nearest land. Other garbage ground to
less than one inch may be discharged beyond three nautical miles
of the nearest land. Fixed and floating platforms and associated
vessels are subject to more stringent restrictions. "Garbage" is
defined as all kinds of victual, domestic and operational waste,
excluding fresh fish and parts therof generated during the
normal operations of the ship and llable to be disposed of
continuously or periodically, except dishwater, graywater and
certain substances. 33 CFR 151.05. :

10. 'Oil PollutionﬁAct of 1990 (OPA) (P.L. 101f380)

The OPA addresses a wide range of problems associated with
preventing, responding to, and paylng for oil spills. It does so
by creating a comprehen51ve regime for dealing with vessel and
facility-caused oil pollutlon. The OPA provides for
environmental safeguards in o0il transportation greater than those
existing before its passage by: settlng new standards for vessel
construction, crew licensing, and manning; providing for better
contlngency planning; enhancing Federal response capability;
broadening enforcement authority; increasing penalties; and
authorizing multl—agency research and development. A one. bllllon
dollar trust fund is available to cover clean-up costs and
damages not compensated by the spiller.

._Iiilé I establishes 1iability and limits td'liability:

Liability: Any party responsible for the discharge, or the
substantial threat of discharge, of oil into navigable waters or
adjoining shorelines or the Exclusive Economic Zone is liable for
removal costs and damages. [§ 1002(a)] .

Damages: Recoverable damages include damages for injury to
natural resources, real or personal property, subsistence use,
revenues, proflts and earnlng capacity, public services, and. the
cost of assessing those damages. [§§ 1002(b), 1001(5)]

The measure of damages for natural resources is the cost of
restoring, rehabilitating, replac1ng, or acquiring the
equivalent; the diminution in value pending restoration; plus the
reasonable cost of assessing damages. [§ 1006(d) (1)] NOAA has
the responsibility of promulgating damage assessment regulations
and following the regulations will create a rebuttable
presumption in favor of a given assessment. [§ 1006(e)]
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Sums recovered by a trustee for natural resource damages are
retained in a revolving trust account to reimburse or pay costs
incurred by the trustee with respect to those resources.

Title IT‘makes numerous amendments to édnformtother Federal
statutes, particularly section 311° of the CIean Water Act, to the
'prov1s1ons of the OPA.

Title III encourages the establishment of an international
inventory of spill removal equlpment and personnel and requires
the Secretary of State to review relevant agreements and treaties
with Canada.

Title IV, subpart A, Prevention, gives added responsibility
to the Coast Guard regarding merchant marine personnel. "It also
imposes new requirements on the operation of oil tankers (double
hulls on new vessels, and eventually on older vessels).

Title IV, subpart B, Removal, substantlally amends
subsection 311(c) of the Clean Water Act, requiring the Federal
government to effectively ensure immediate removal from navigable
waters or adjoining shorelines or the Exclusive Economic Zone of
harmful quantities of oil or hazardous substances. [§ 4201 (a))

It also requires a revision and republication of the National
Contingency Plan within one year [§4201(c)] that will include,
among other things, a fish and wildlife response plan developed
in consultation with NOAA and the Flsh and Wlldllfe Serv1ce.
[§4201(b)]

Title IV, subpart C, Penalties and Miscellaneous,
substantially alters and increases the penalties for illegal
discharges and violations of regulations promulgated under the
Clean Water Act.

T1t1e V relates to Prince William Sound.

T1t1e VI addresses the 0il Spill Llablllty Trust Fund.

Title VII creates an interagency committee to coordinate a

program of oil pollution research and technology development and

requires monitoring of long-term env1ronmenta1 effects of large
oil spills.

Title VIII provides for 1mprovements to the Tran-Alaska
Plpellne Systen.

Title X ‘addresses the 0il Spill Liability Trust Fund
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APPENDIX 3: ABBREVIATIONS

bbls - barrels

BLM - Bureau of Land Management, Department of the Interior

C - Celsius

CFR - Code of Federal Regulations

CSA - Continental Shelf Associates

CWA - Clean Water Act :

DEIS - Draft Environmental Impact Statement

DOS - Department of State

DOD - Department of Defense .

DOI - Department of the Interior

EIS - Environmental Impact Statement

EPA -~ Environmental Protection Agency

F - Fahrenheit

F. - Family (biological classification)

FEIS ~Final Environmental Impact Statement

FMP - Fishery Management Plan

ft - foot

HAPC =-Habitat Area of Particular Concern

km - kilometer

LRA - List of Recommended Areas

m - meter .

MMS - Minerals Management Service, Department of the Interior

MPRSA - Marine Protection, Research, and Sanctuaries Act of 1972

NAS - National Academy of Sciences

NEPA - National Environmental Policy Act

NMFS - National Marine Fisheries Service, NOAA, Department of
Commerce

NOAA - National Oceanic and Atmospheric Administraticon,

Department of Commerce

NOSIC - Naval Ocean Surveillance Information Center

NRP - National Research Plan (prepared by the MEMD)

OCS - outer continental shelf

ppt - parts per thousand

RFP - Request for Proposal

SEL - Site Evaluation List

sp. - species

SRP - Sanctuary Research Program

SRD - Sanctuaries and Reserves Division, Ocean and Coastal

Resource Management, NOAA, Department of Commerce
USC - United States Code
USCG - United States Coast Guard
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APPENDIX 4: COMMENTS AND RESPONSES




Appendix 4 includes the comments received on the Draft
Environmental Impact Statement/Management Plan (DEIS/MP) prepared
on the proposed Flower Garden Banks National Marine Sanctuary,
and provides the National Oceanic and Atmospheric
Administration's responses to these comments. Generally, the
responses to comment are provided in one or a combination of
forms:

1. Expansion, clarification of other revision of the
DEIS/MP,

2. Generic Responses to comments raised by several
reviewers, and/or

3. Brief responses to detailed comments received from each
reviewer.

Written comments from individuals, organizations, State and
local governments and Federal, State and local agencies are
printed verbatim, and verbal comments, received at public
hearings, have been summarized.

Eleven general issues were raised frequently by reviewers of

the DEIS/MP. The responses to these issues are presented below.
Commenters will be referred to these generic in the text.
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AMENDMENT NUMBER 1
TO THE
REEF FISH FISHERY MANAGEMENT PLAN

(includes Environmental Assessment,
Regulatory Impact Review, and
Regulatory Flexibility Analysis)

FEBRUARY 1989

i Nl

GULF OF MEXICO FISHERY MANAGEMENT COUNCIL
5401 WEST KENNEDY BOULEVARD
SUITE 881
TAMPA, FLORIDA 33609
(813)228-2815

6.3, Habitat Threats

Currently, the  primary threat to offshore habltat comes from 011 x
and gas development and production, offshore dumplng, platform -
removals, and the dlscharge of contaminants by river systems, such
as the Mississippi River, which empty into the Gulf of Mexico. The '
destruction of suitable reefs (natural and man-made) or other types
of hard bottom areas also may prove deleterious to this fishery as
most of the ‘current data indicate an affinity for these habitats -
by reef fish (Starck, 1968; Bright and Pequegnat, 1974;.Shinn,
1974; Gallaway et al., 1981; Gallaway and Lewbel, 1982; Huntsman.
and Waters, 1987). Natural impacts on reef habitat may arise from.
severe weather conditions such as hurricanes, red . tlde, and -
excessive freshwater discharge resulting from heavy rain, ~Human
impacts on reef habitat result from activities such as pollutlon,,
dredging and treasure salvage, boat anchor damage, fishing and
diving related perturbations, and petroleum hydrocarbons (Jaap,
1884). Ocean dumping and nutrient overenrichment also may cause
local problems. An additional problem occurs in the northern Gulf,
mainly off Louisiana, where large areas of oxygen depleted waters
have been observed (Stuntz et al., 1982; Boesch, 1983, Renaud,
1986). The effect of this "hypoxia"™ is unknown. - .
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Nearshore reefs, especially off Florida, may be impacted by coastal
pollution such as sewage and non-point-source discharges, urban
runoff, herbicides, and pesticides (Jaap, 1984). Residues of the
organochlorlne pesticides DDT, PCB, dieldrin, and endrin have been
found in gag, red grouper, black grouper, and red snapper (Stout,
1980). Heavy metal accumulations in sediment and reef biota near
population centers have been noted (Manker, 1975). Disposal- of
wastes has created local problems. Jaap (1984) reports of
batteries and refuse disposed of on the reef flat at Carysfort
Lighthouse in Florida. Juvenile snapper and grouper temporarily
residing in estuaries may be adversely affected by coastal
pollutants and alterations. The habitat section for the amended
Red Drum FMP (NMFS, 1986) provides details on the value of
estuaries and the impacts to them.

Dredglng and salvaglng near or on reefs is potentially the most
damaging physical human activity. Dredge gear impacts reefs by
dislodging corals and other organisms and by creating lesions or
scars that lead to infection or mortality. Sedimentation from
dredging may seriocusly damage reefs. Dredged sediments may be
anaerobic and bind up available oxygen thereby stressing corals
and other sessile reef organisms. If the organisms cannot purge
the sediments deposited on them, they generally are killed. Silt
generated by dredging may remain in the area for long periods and
continue to impact reefs when suspended during storms. Reef
habitat also may be removed by dredging for borrow materials and
disposal on beaches and by dredging and filling associated with
navigation channel construction and maintenance.

Anchor damage is a significant threat to reefs, especially those
composed of corals. Anchors, ground tackle, lines, and chains can
break hard and soft corals, scar reefs, and open lesions which can
become infected. Heavy use of reéf areas by boaters can compound
the problem. Although anchoring by o0il and gas lease operators is
prohibited on most of the coral reefs in the Gulf of Mexico,
anchoring for other purposes is not restricted. Fishing gear such
as - bottom trawls, bottom longlines, aad traps ‘also may damage
reefs. Effects would be similar to anchor damage. Hook-and-line
fishing and related losses of line, leaders, hooks, and sinkers
also may damage corals. - Disposal of garbage by boats has been -
identified as a problem at Pulaskl Shoal near Dry Tortugas (Jaapr
1984). :

Recreational spearflshlng has damaged corals and may become more
of a problem in areas of heavy diver concentration. Divers often
illegally overturn corals and cause -other damage. Speolmen
collecting also- may result in localized reef damage, especially
when chemical collecting agents are improperly used. Collecting
corals and the use of chemicals are regulated under the Coral FMP
(GMFMC and SAFMC, 1982). Although there are some potential
.p051t1ve aspects . of existing operational platforms acting as
artificial reefs, unfortunately, these positive aspects are
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severely compromised due to adverse effects on fish and other biota
from the discharge of drilling muds, drill cuttings, and minor
petroleum pollution due to wash down activities, effluent
discharges, and trash dispcsal. Malins (1982) reviewed laboratory
experiments describing the deleterious effects of petroleum
fractions on fish. Grizzle (1981) and Pierce et al., (1980) have,
documented that wild fish have been injured by petroleum
pollutants. Grizzle (1983) suggested that larger liver weights in
fish collected in the vicinity of production platforms versus
control reefs could have been caused by increased toxicant levels
near the platforms. He also suspected that severe gill lamella
epithelium hyperplasia and edema in red snapper, vermilion snapper,
wenchman, sash flounder, and crecle fish were caused by toxicants
near the platforms. These types of lesions are consistent with
toxicosis and their prevalence and severity increased near drilling
platforms. The kinds of effects listed above could result from
typical. daily activities at platforms. In addition, the
possibility of major spills and/or well blowouts exists.

Extensive environmental impact statements were a'prerequisite'to
the installation of offshore platforms. However, prior to 1986 no
formal environmental monitoring of structure removals was requlred
The U.S. Department of Interior, Minerals Management Service
(1987), estimates that there were 3,435 platforms in the federal
outer continental shelf as of December, 1986 and predicts between:
60 and 120 platforms will be removed annually for the next five
years. . . The National Research Council (1985) estimates
approximately 1,700 platforms will. be removed between 1584 and
2000. The Council predicts about 100 to 130 removals annually
between 1990 and 2000. This projection raises questions about the
1mpacts of the potential loss of valuable habitat to a wide variety
of marine life. Serious con51deratlon should be given to research .
projects centered on assess;ng the 1mportance of platforms to reef
fish productivity. :

Besides the loss of potential habitat, the removal of a platform
often destroys the associated platform ecosystem where one exists.
In addition to killing fish at a platform removal site, platform

removal will result in dispersal of survivors. = This would
adversely affect some of the commercial and recreational fishermen
that fish near platforms. - For example, approximately 112

commercial snapper/grouper boats from Florida fish the platforms
off Mississippi and Louisiana on a regular basis (Dimitroff, 1982).
The removal of platforms in the Gulf of Mexico may reduce the
catches of reef fish. Accordingly, new methodologies for platform
removals aside from the standard use of bulk exp1051ves should be
devised. .

6. 4.. Habitat: Informatlon Needs

The follow1ng research needs relatlve to reef fish habltat are-
provided so that state, federal, and private research efforts can
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The Flower Carden Banks in the Gulf of Mexico
were first proposed as a marine sanctuary in 1977
to protect some geographically-unique coral reefs
and related resources. Vessels anchoring and
discharging wastes and pollutants in or near the
Banks were thought to be major threats. Oil and
gas exploration and development activities, which
were beginning in this part of the Gulf, also were
considered significant nisks 10 these resources. To
date. no final action has been taken to designate
the Banks as a sanctuary, although it is still under
“active” consideration.

in the 10 vears since the original proposal,
concern has focused on anchoring by foreign and
domestic vessels as the primary source of injury to
the Flower Garden Banks. The coral resources of
the Banks may be protected under U.S. law. But,
orohibiting anchoring by foreign vessels in the
Banks interferes with treedom of navigation, which
includes the right for all to anchor on the high seas.
There are, however, several possible legal bases far
exercising authority over anchoring by foreign
vessels within the boundanes of the proposed
Flower Carden Banks marine sanctuary. Thus,
authority over anchoring in this area would appear
to be consistent with principles of international law.

Background

The Flower Carden Banks, located approximately
110 nautical miles southeast of Galveston, Texas,
‘Figure 1) are the northwestern-most living coral
reels on the continental shelf of the Gulf of
Mexico. They are the only truly tropical coral reefs
in this area of the Gulf. They contain at least 18
coral species, more than 100 species of Caribbean
reer fish, and more than 200 invertebrate species.
Scientific interest in the Banks is relatively high; the
3anks also are valued by recreational divers and
other visitors. Because the proposed sanctuary is
located near.shipping lanes leading to U.S. ports in
Texas and Louisiana, concern has arisen over the
potentially destructive activities of vessels passing
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through or near the Banks. Vessels dropping and
dragging anchors on the shallow coral reef have
been identified by the National Oceanic and
Atmospheric Administration (NOAA) as a major
threat to the unique resources of the Flower
Garden Banks. Because of the massive size and *
weight of ship anchors, even infrequent
occurrences may have devastating effects.

Shortly after passage of the Marine
Sanctuaries Act (MSA) in 1972, interest developed
in establishing the Banks as a national marine
sanctuary, with controls on the activities of both
domestic and foreign vessels traveling in or near
the Banks to protect their coral and associated
resources. In 1977, the Flower Garden Banks were
formally proposed for designation as a sanctuary
under the MSA. : . ‘

Since the original proposal in 1977, NOAA
has pursued a shifting course in considering the
status of the Flower Carden Banks aréa. In 1979,
NOAA published a Draft Environmental Impact
Statement (DEIS) and proposed regulations,
applicable to oil and gas, marine pollutiort, and
recreational activities, as well as anchoring within -
the proposed sanctuary—a relatively smail area-of
approximately 175 square nautical miles. Revised
proposed regulations were issued in 1980 that
relaxed previously proposed sanctuary restrictions
on hydrocarbon activities, and relied on the oil and
gas lease stipulations developed by the
Department of the Interior under the Outer
Continental Shelf Lands Act Amendments of 1978
to protect sanctuary resources. But no final action
to establish the sanctuary was taken, primarily -~
because of continuing opposition by the oil and gas
industry, which viewed any proposed regulations
potentially affecting the industry under the
authority of the Secretary of Commerce (rather
than the Secretary of the Interior) as an obstacle to
offshare energy development and bad precedent.

‘In 1982, NOAA removed the Banks from its
list of sites under consideration for sanctuary
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designation, in part because a proposed Culf of
Mexico Coral Fishery Management Plan prepared
under the U.S. Fishery Conservation and
Management Act would regulate vessel anchoring
in the Flower Garden Banks—*the one remaining
unresolved issue identified in the DEIS,” according
to NOAA. The final Coral Fishery Management
Plan, however, did not inciude regulations
appticable to anchoring,. o

In response, in 1984, NOAA revived its ,
proposal to establish the Banks as a national marine
sanctuary, and announced the preparation of a
draft management plan and environmental impact
statement. Since 1984, NOAA has taken no further
action on the designation of the sanctuary. Thus,
more than 10 years after the original nomination, =
NOAA has not yet created a national marine
sanctuary on the Banks—despite considering the
resources of the area to be of substantial
significance.

Protection Under international Law

Because the Flower Garden Banks lie outside the
boundaries of the U.S. territorial sea (3 nautical
miles), where national sovereignty and jurisdiction
is certain, and within the 200-nautical-mile
Exclusive Economic Zane {EEZ), where there is a
blending of national jurisdiction and international
rights, protecting the resources within the
proposed sanctuary involves a balancing of both
national and international interests.

The Marine Sanctuaries Act authorizes the
Secretary of Commerce to regulate activities within
a marine sanctuary to protect nationally significant
“resource or human:-use values.” It is in the '
exercising of this authority where legal nuances are
encountered. Jurisdiction over both persons and
vessels is involved. While the authority over U.S.
citizens and U S .-flagged vessels is clear, it is when

the authority is extended to foreign citizens and
foreign vessels that legal questions arise. ‘
The Marine Sanctuaries Act regulations are
applicable to a person who is not a citizen of the
United States if they are in accord with either
generally recognized principles of international law
or agreements between the United States and the
foreign state of which the person is a citizen, or, if
the person is a crewmember of a vessel, between
the United States and the flag state of the vessel. In
the case of the Flower Carden Banks, the activities
of foreign vessels have received primary attention.
in 1984, before publishing its intention to
proceed with designating the Flower Carden Banks
as a marine sanctuary, NOAA obtained the opinion
of the State Départment on whether the United
States could regulate anchoring on the Banks by
foreign vessels in accordance with recognized
grinciples of international law. The response
asserted in part:" '

The Department befieves that the United States
does have jurisdiction to prohibit anchoring [by
foreign vessels] in the (FGB], except for
anchoring by force majeure [unanticipated or
uncontrollable events]. .
Communication from the Deputy Assistant
Secretary for Oceans and Fisheries Affairs to
Chief, Sanctuary Programs Division, NOAA
(April 19, 1984), cited at 49 Federal Register
30990 (1984).

This position, however, impairs the traditional
freedom to navigate the high seas, codified in _
Article 2 of the 1958 Convention on the High Seas:

The high seas being open to all nations, no
State may validly purport to subject any part of
them to its sovereignty. Freedom of the high
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seas is exercised under the conditions laid down
by these articles and by the other rules of .
international law. It comprises {among other
things] both for coastal and non-coastal states:
1) Freedom of navigation . . .

Moreover, Article 6 of the 1958 Convention
provides that flag state jurisdiction is “exclusive” on
the high seas. That is, authority over a vessel on the
high seas rests solely with the nation in which the
ship is registered.

Like the State Department, NOAA asserted
in principle jurisdiction by the United States to
prohibit anchoring by foreign vessels in ocean
areas outside U.S, territorial waters. The 1984
announcement reviving NOAA's proposal to
designate the Flower Carden Banks as-a sanctuary,
however, did not indicate any basis for this '
assertion, ' N S

Clearly, the right to anchor on the high seas
is an essential part of freedom of navigation. Thus,
any abridgment of the right of {oreign vessels to
anchor in the Flower Carden Banks must find its
justification in other, countervailing principles. Two.
relevant principles examined in this article focus on
the authority of coastal states to protect marine
resources beyond national territory but subject to
coastal state resource jurisdiction, and/or to '
condition entry to ports upon compliance with
regulations applicable to such resources.

Sources of International Law

The Marine Sanctuaries Act applies sanctuary
regulations to persons who are not citizens.of the
United States only if such regulations are in accord
with either 1) the body of international law referred.
to as “customary international law”-or “generally .
accepted rules of international law” that has
developed from the practice of the states of the
world, or 2) international agreements, treaties, and -
conventions binding on the contracting states and -
permitting such regulation..In certain’ _ .
circumstances, and often subject to controversy, -
international agreements, whether or not they have.
come into force between the contracting parties, - -
may be regarded as sources of, or indicative of -
emerging trends in, customary international law. = ..
Indeed, the United States; although hot a signatory .
to the 1982 United Nations Convention on the Law
of the Sea (UNCLOS), considers that this: - o
agreement, except for the provisions pertaining to
deep seabed mining: . R o

.. . contains provisions with respect to o
traditional uses of the ocears which generally
confirm existing maritime law and practice and
fairly balance the interests of al! States.
Statement by the President on the Exclusive
Economic Zone of the United States (March
10, 1983).. St . L

There are, however, sources of authority other than
UNCLOS that justify U.S. jurisdiction to prohibit
anchoring in the Flower Carden Banks. :
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The 1958 Continental Shelf Convention

Under Article 2 of the 1958 Convention on the
Continental Shelf, the United States has “sovereig
rights [over the continental shelf] for the purpose
of exploring it and exploiting its naturai resources
Moreover, such sovereign rights are “exclusive.”
and do not depend on occupation or any express
proclamation with respect to the shelf. These
conventional rights over the resources of the )
continental shelf also are recognized generally to
be customary rights in international law, and are
replicated in Article 77 of UNCLOS.

There is no doubt that the coral reefs of the
Banks are natural resources of the continental she
and that the sovereign rights of the United States
under the 1958 Conventian are sufficient to
prohibit any activity harmiul to them. A U.S. court
has held that, under the terms of the 1958
Convention, activities on the continental shelf
damaging to coral (for example, dredging of and
the construction-of facilities on a coral formation)
may be prohibited (United States v. Ray, [1970]).
While Ray was a U.S. citizen, the matter of interest
is that the court found that coral is a resource
protectable under the 1958 Convention. Further,
Article 5 of the 1958 Convention, which provides
that the exploration and exploitation of the
resources of the continental shelf must not result in .
“any unjustifiable interference with navigation,”
implicitly recognizes that the coastal state’s
savereign rights over the resources of the
continental shelf include the authority to impose
*justifiable” limits on navigation. Article 78 of
UNCLOS employs language similar to Article 5 of
the 1958 Convention. Thus, a prohibition on
anchoring within the relatively small area (175
square nautical miles) included within the
boundaries of the proposed marine sanctuary, for
the purpose of preventing damage 1o its unique
coral resources, would appear to be justifiable
under international law. That is, the principle of
freedom of.navigation (and anchoring) on the high
seas can be superseded if the United States acts
narrowly (defining a relatively small area) and
respaonsibly (protecting a valuable resource).

Port State Aughority
There is-a second legal principle that may be called
on. Although it has been argued that there is a
eaeral rule of international iaw allowing entry by
?o.reign vessels to a state’s ports, the prevailing view
is that states may deny entry subject to relatively
few restrictions. William T. Burke, Professor of Law,
University'of Washington, Seattle, Washington, and
co-authors have stated:

There is no doubt that a state may condition
_entry into its ports as it wishes and that such

conditions may effectively regulate acts outside

* pational territory.-The limits on these broad

© competences are to be found in the reciprocity
and retaliations that maintain effective
international exchange of ‘foods by vessels.
National and International Law Enforcement in
the Ocean (1975), page 47.



in accordance with this rule of international
law, the United States has enacted legislation
denying entry by foreign vessels to U.S. ports if
such vessels have a history of incidents indicating
that they are unsafe, “create a threat to the marine
environment,” or fail to comply with applicable
U.S. law (1972 Ports and Waterways Safety Act).
The Act defines “marine environment” to include
the “seabed and subsoil of the Outer Continental
Shelf of the United States, the resources thereof
and the waters superjacent thereto.” Certainly the
Marine Sanctuaries Act seeks to protect the
resources of the “marine environment,” a term
employed and defined similarly in the Act. Thus,
regulations issued under the Marine Sanctuaries
AcCt would appear to be “applicable” and )
enforceable under the Ports and Waterways Safety
Act. Therefore, in cooperation with the Coast
Guard, which administers the Ports and Waterways
Safety Act, the Department of Commerce may
issue regulations under the Marine Sanctuaries Act
prohibiting anchoring by any foreign vesseis on the
Flower Garden Banks, and advising that any
violation of such regulations may result in the
denial of entry to U.S. ports. Enforcement actions,
of course, would be the responsibility of the Coast
Cuard. Because a majority of foreign vessels
passing over or near the Banks are transiting to or
from U.S. ports, use of this authority as an
enforcement mechanism to ensure compliance
with sanctuary regulations would likely prove
effective.

Exclusive Economic Zone Authority

The United States is one among 72 states that have

declared an Exclusive Economic Zone extending
200 nautical miles from their shores. Using ‘
language closely paralieling Article 56 of UNCLOS,
the United States asserts “sovereign rights for the
purpose of exploring, exploiting, conserving, and,
managing natural resources, both living and non:
living, of the seabed and subsoil and the .
superjacent waters” of the zone (A Proclamation by
the President: Exclusive Economic Zone of the
United States {(March 10, 1983)—see Oceanus

Vol. 27, No. 4, pages 3-6).Thus, as a matter of state..

practice, the establishment of exclusive aconomic
zones and the broad principles of coastal state
jurisdiction over the living and non-living resources
of such zones are generally recognized under
customary international law. However, whether the
detailed provisions of Part V of UNCLOS setting-
forth the legal re%zme of the Exclusive Economic
Zone also are to be viewed as customary law is not
certain. Surely they may be regarded as indicating -
developing international practice.

Considered in this light, several articles
should be noted. In exercising rights- and duties
respecting the Exclusive Economic Zone, coastal
states are required to have “due regard to the rights
and duties of other States and shall act in a manner
compatible with the provisions of [UNCLOS}”
(Article 56.2.). Reciprocally, other states must
extend the same regard to the rights of the coastal
state, and must comply with the laws and

A tanker at anchor on the East Flower Carden Bank in April
1979. (Courtesy Dept. of Oceanography, Texas A&M
University) )

Corai head fractured by the anchorof a commercial vessel
on the East Flower Carden Bank in 1983. (Courtgsy
Continental Shelf Associates, inc., Tequesta. Florida)
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regulations adopted by the coastal state in
accordance with international law (Article 58.3.).

In cases of conflict where UNCLOS does not
attribute rights or jurisdiction in the Exclusive
Economic Zone to the coastal state or to other
states, the conflict should be resolved on the basis
of “equity and in the light of ali the reievant
circumstances, taking into account the respective
importance of the interests involved to the parties
as well as to the international community as a
whole" {Article 59).

As argued under the language of the 1958
Convention on the Continental Shelf, the rights of
the United States to protect the coral resources of
the Flower Garden Banks are in accord with both
conventional and customary international law.
Therefore, Article 58.3. requiring that other states
comply with coastal state law would be pertinent
to resofving conflicts arising from U.S. regulation of
anchoring by (oreign vesseis on the Banks. Where
the attnbution of nghts among coastal and other
states is not evident, Article 59 indicates principles
to follow in settling disputes.

Enforcement Under the MSA

If we accept that domestic law is consistent with
international law, then there are grounds for
extending U.S. law and policy to foreign persons or
vessels. If an incident occurs within a marine
sanctuary, the MSA autharizes civil penalties for
violating sanctuary regulations. As noted
previously, a majority of foreign vessels passing
through the Flower Garden Banks are bound to or
from U.S. ports; therefore, denial of entry for
violating sanctuary regulations would probably
ensure compliance. :

For most practical purposes, however,
enforcing the civil law under other circumstances
depends on the person or vessel being physically
within U.S. jurisdiction—that is, within U.S.
territorial waters. Therefore, if an offending vessel
voluntarily enters a U.S. port, the United States
may assert jurisdiction 10 assess civil penalties for
violations of regulations issued under the Marine
Sanctuaries Act. In cases of actual physical harm to
the coral resources of the Flower Carden Banks,
the United States, by virtue of its “protectable
sovereign interest” in the resources of its
continental shelf and Exclusive Economic Zone,
may seek damages (see page 44).

Regulating Vessels Under International Law

In addition to application of appropriate civil law,
there also are opportunities to pursue direct
international agreements. The Marine Sanctuaries
Act authorizes the Secretary of State to negotiate
*necessary arrangements for the protection of any
national marine sanctuary.” Keeping in mind the
effective limitation (“reciprocity and retaliations”)
upon the exercise of port state authority to deny"
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entry to foreign vessels violating sanctuary
regulations, the United States may choose to
ensure compliance through the offices of the
International Maritime Organization (IMQO).
Member states may propose, and IMO may adopt.
vessel routing systems that avoid environmental
conservation areas such as the Flower Garden
Banks. Designation of the Banks as a national
marine sanctuary under the Act would obviouslv
assist in achieving international recognition of the
Banks as a protected area.

This article has addressed only the issue of
protecting the coral resources of the Flower
Carden Banks under international law, from harm
caused by vessels anchoring on them. If the United
States seeks to restrict other activities of foreign
vessels (for example, polluting the waters of the
Banks and damaging its resources), then other
authority must be considered. However, actions by
coastal and port states to protect marine resources
under their jurisdiction from such harmiul activities
also would be justified by the described principles.

Careful Decisions Are Required

Because protecting important marine resources
outside the territory of a coastal state may affect.
the navigation rights of other states, it is prudent to
conclude on a note of caution. The U.S. Congress
has already declared a policy of protecting such -
resources in the Marine Sanctuaries Act. Yet, the
execution of that policy allows considerabie
discretion to program managers, and requires close
consultation with the State Department when
issues such as those raised by the proposed Flower
Garden Banks sanctuary must be resolved.

Decisions to protect these resources can be
carefully framed to have minimum impact on the
rights of other states. Some impact, however, is
unavoidable. But if no action is taken to protect the
resources of the Flower Garden Banks and simnilar
areas, however justified and well-considered,
because of its effect on the principle of free
navigation, however slight, then the national policy
to protect unigug marine resources under U.S.
jurisdiction is effectively checked. The oversight
and reauthorization hearing on the Marine
Sanctuaries Actto be held 30 March 1988 provides
an opportunify for the Congress to consider this
matter afresh.

lack H. Archer is a Senior Fellow, Marine Policy and Ocean
Management Center, Woods Hole Oceanographic
Institution. He is a former Counsel to the U.S. House
Subcommittee on Oceanography, and a former Senior
Attorney, NOAA.
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I1, Saction IV) recegnizes the need for cooparstion and coordination among all

participants in sanctuary management ard dalinsatas the roles of the Natiomal
Qeeanic and Atrospheric Administration’s Marine and Estusrire Maragemant

" . Division, the U.S. Coast Guard, the Minerals Management Servics, udtl.

wasuuinmpmtcum, research, intarpretation, and
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optimum protection for the scosystemn, improving scientific Joowledge of the
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prefarable to mo action, and the prefarred boundary, sanagement, and
regulatory altsrmatives were selectad. The envirormantal consegquencas of the
altarnatives are described in Part IV.

The energence of new issuss or other unforesesable factors may affect
specific aspects of sanctuary managesent as described in this plan. The plan
way therefore be adjusted to changing circumstances in light of the expariencs
Gainad in actual managemant. However, the overall goals, sanagemest
abjectives and general cquidalines governing the plan‘s dcvnq:an: will
contirue to be relevant. -
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ADDITIONAL COMMENTS AT PUBLIC HEARINGS

March 30, 1989



COMMENT SUMMARIES AND RESPONSES

Linda Maraniss - Regional Director, Center for

Commentor:
Marine Conservation -~ Morning Session.’
Summarized: written ' comments sent by -Center for
Marine Conservation.
Response:
See responses to written comments from Center for Marine
Conservation. C :
Commentor: Monte Thornton - Manager, Aquaventures Scuba Dive

Response:

Shop - Morning Session.
Collecting should be prohibited.
Spearfishing should be prohibited.

All fishing, including with hook and line, should be
restricted.

Restricting the number of divers visiting the reefs
should be considered.

See Generic Response I.
See Generic Response H.

See Generic Response G.

NOAA has no evidence that present levels of diving
present a threat to Flower Garden Bank resources.
However, if diving intensity is later demonstrated to
have an adverse impact on sanctuary resources, NOAA has
the ability to regulate diving on a temporary basis,
during which time more permanent measures for resolving
the problem can be decided upon.



Commentor: Dean Lewis - Dive Shop Operator - Morning Session.
1. Spearfishing should be prohibited.

2. Colleéting should be prohibited.

3. Mooring. systems should be 1nsta11ed to protect the reefs
from anchoring. o
4, Hook and line bottom fishing can pull up coral.
Response:
1.  See Generic Response H.

2. See Generic Response I.
3. See Generic Response E.

4. See Generic Response G..



Commentor:

‘Page Williams - Environmental Chalrperson, ‘Houston
‘Underwater Club - Morning Session.

Spearfishlng should be prohibited.

Permanent moorings ‘should be emplaced. . "Between the

clubs and the. Council :and the dive shops, we could
probably work up. some sort of matching funds, if you all

- would consider puttlng some in."

I 11ke the idea of 11m1t1ng access to the Flower Gardens.
The number of divers in diving excursions to the Flower
Gardens could be registered ahead of time at the
sanctuary office, which could then provide them with

..Clearance to go.

Response:
1'

2.

See Generic Response H.

NOAA will continue to collaborate with local groups'in
establishing a mooring buoy system. See Generic Response
Eo h

See response to comment #4 (above) by Monte Thornton at
hearings.



Commentor: - William Jackson - Southwest Regional Liaison

Officer, National Marine Fisheries Service - Morning
Session.

The prohibition on using explosives is unenforceable

' .because of its wording. Its impossible to catch anyone:

in the act of using eXplo_siVes.' The regulation should
therefore be reworded to prohibit the possession of
explosives or explosive devices aboard any vessel other

than one used for geophysical exploration..

Beécause ‘there seems to be ‘such- concern about diving,

- spearfishing, and the use of explosive ‘devices such as

Response:

l.

shark repellant sticks, the use of some sort of federal
registration and permits for visiting the Flower Gardens
should be considered. Some kind of reporting requirement
following visits might also be desirable as a means of
compiling data for effective management of such remote
areas as the Flower Gardens.

‘Comment <accepted.  The regulation has ‘been reworded

accordingly.

Comment accepted in part. NOAA will examine the
feasibility of establishing reporting procedures to
compile management data. With regard to restricting
access to the Flower Gardens, see response to comment #4
(above) by Monte Thornton at hearings.



Commentor: = Paul Lankford - Anadarko Petroleum Corporation -
Morning Session.

1. The use of explosives to remove platforms is regulated
by MMS. Would sanctuary regulations restrict this use of

explosives?
2. Would sanctuary regulations restrict discharges under EPA
permits by platforms just outside of the no-activity zones?
3. Would sanctuary.-regulations further restrict MMS shunting
requirements?

Reponse:

1. See Generic Response C.
2. See Generic Responses A and C. .

3. See Generic Responses A and B.



Commentor:

Reponse:
1.

2.

Dick Zingula - Scuba Diver - Evenlng Session.

Spearfishlng should be prohlblted.

.. Trawllng should be prohlblted.

The transit of large shlps over the Flower Garden Reefs
should be prohibited.. ' v

If.'mdoring buoys are to be placed over the Flower
Gardens, there should be multiple moorings.

Educational material about the Flower Gardens should
inform people that not all changes in the ecosystem are
man-made. Many such changes are due to natural causes.

See Generic Response H.
See Generic Response G.

See Generic Response F. The emplacement of mooring buoys
over the reefs will also discourage transiting by large
ships.

See Generic Response E. The feasibility of various
arrangements for employing multiple moorings is being
considered.

NOAA agrees and plans to include such information in its
education and interpretation program.



Commentor: Chuck Boyd - Bay Area Divers - Evening Session.

1. Mooring systems should be installed to protect the reefs
from anchoring. :

2. Commercial fishing should be prohibited.

3. Electrically operated reels should be prohibited.

4. Spearfishing should be prohibited.
5.. All collecting should be prohibited.

6. The $50,000 penalty allowed for violations of regulations
is unrealistic.

Response:
1. See Generic Response E.
2. See Generic Response G.

3. NOAA has no evidence that the use of -electrically
operated reels threatens Flower Gardens resources. See

also Generic Response G.

4, See Generic Response H.

5. See Generic Response I.

6. The $50,000 penalty was established by Congress as the
maximum penalty for each violation. The penalties that

are actually invoked vary considerably depending on the
nature of the offense and mitigating factors involved.



Commentor:

S

2.
Response:

1‘

2,

Randy Widaman - Diver - Evening Session.

Mooring systems should be 1nsta11ed to protect the
from anchoring.

Spearfishing should be »rohibited.

See Generic Response E.

See Generic Response H.'

reefs



Commentor:
1.
2.

3.

Response:

Gary Rinn - Rinn Boats, Inc. - Evening Sessioén. -
All live collecting should be prohibited.
Spearfishing should be prohibited.
Multiple mooring bouys should be installed to protect the’
reefs from anchoring. "I am in the process of organizing
a non-profit organization to fund and maintain permanent
mooring buoys."

Regarding enforcement "I'll go on record in volunteering

~ our efforts to monitor any possible violations."

See Generic Response I.
See Generic Response H.

See Generic Response E. NOAA 1looks forward to
cooperating with Mr. Rinn and any other individuals or
organizations that wish to provide assistance.

Again, NOAA looks forward to coopérating with Mr. Rinn
and any other individuals or organizations that wish to.
provide assistance.



Commentor: Jesse Cancelmo - Evening Session. .
1. Spearfishing should be prohibited.
2. How soon after designation will the Flower Garden's
national marine sanctuary status appear on nautical
charts. . S ; . .
Response:
1. See Generic Response H.
2. Notice that the Flower Garden Banks are a national marine

sanctuary will appear after designation on new navigation
charts as they are produced.



Commentor: Jesse Cancelmo - Evening Session.

1. Spearfishing should be prohibited.

2. How soon after designation will the Flower Garden's
national marine sanctuary status appear on nautical
charts. '

Response:
1. See Generic Response H.
2. Notice that the Flower Garden Banks are a hational marine

sanctuary will appear after designation on new navigation
charts as they are produced.
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